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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re U.S. Patent No. 4,474,787 

Issued: October 2, 1984 

To : Hugh Cairns and David Cox 

For: 7,6 DIOXO-4H, 6H-PYRANO [3 , 2 -g] QUINOLINE 

DICARBOXYLIC ACIDS AND ANTI -ALLERGIC USE THEREOF 

Expiration Date: October 2, 2001 

APPLICATION FOR EXTENSION OF 
PATENT TERM UNDER 35 U.S. C. §156 

Hon. Commissioner of Patents RECEIVED 
and Trademarks 

Box Patent Extension pen 0 o iqax 

Washington, D.C. 20231 " LJ ,77J 

SPECIAL PROGRAM 

Sir: EXAMINATION UNIT 

Applicant, Fisons pic (formerly Fisons Limited), 
represents that it is the assignee of the entire interest in 
and to Letters Patent of the United States No. 4,474,787, 
granted to Hugh Cairns and David Cox on October 2, 1987 for 
7,6 DIOXO-4H, 6H-PYRANO [3,2- g] QUINOLINE DICARBOXYLIC ACIDS' 
AND ANTI -ALLERGIC USE THEREOF by virtue of an assignment 
recorded October 26, 1978, Reel 3588, Frame 809. 

In support of this application, applicant provides 
the requisite information following the sections of 37 CFR 
§1 . 740 . 



1 . 740 (a) (1) : APPROVED PRODUCT 

Trade and generic names: TILADE® (nedocromil sodium 
inhalation aerosol) . 

Description (product) : A pressurized metered- dose 
aerosol suspension for oral inhalation containing 
micronized nedocromil sodium, sorbitan trioleate with 
dichlorotetraf luoroethane and dichlorodif luoromethane 
as propellants. Each actuation delivers from the 
mouthpiece 1.75 mg nedocromil sodium. Each 16.2 g 
canister provides for at least 112 metered inhalations. 



Active ingredient: The structural formula of 
nedocromil sodium is 



Chemical name: [patent] 4 , 6 -dioxo- 1 - ethyl - 10 -propyl - 
4H, 6H-pyrano [3 , 2 -g] quinoline dicarboxylic acid, 
disodium salt. 

[product labelling] 4H-pyrano [3 , 2 -g] quinoline-2 , 8 - 
dicarboxylic acid, 9 - ethyl - 6 , 9 - dihydro - 4 , 6 - dioxo- 10 - 
propyl-, disodium salt. 

Both compound names are identified (in the acid 
form) by Chemical Abstracts under Registry Number 
69049-73-6 as shown in Appendix 1. 

The synthesis of nedocromil sodium as described in 
Example 2 of U.S. Patent 4,474,787 is given in Ap- 
pendix 2 . The steps marked with letters refer to 
the steps in the patent example. It is apparent 
that nothing other than nedocromil sodium could be 
produced from this synthesis route. 

The difference in the names of the active ingredi- 
ent arises from the fact that the structure was 
described in the patent as a 4H, 6H-pyranoquinoline 
numbered counterclockwise starting with the ring 
nitrogen whereas it is now (under IUPAC nomencla- 
ture) described as a 4H - pyranodihydroquinol ine , 
numbered clockwise starting with the ring oxygen. 
Both names, however, identify the same compound. 

Empirical formula (calculated as anhydrous) : 

C 19 H 15 NNa 2 0 7 . 

Molecular weight (calculated as anhydrous): 415.3. 

Description (active ingredient) : a yellow hydrated 
powder, soluble in water. 



l . 740 (a) (2 ) : Section 505(a) of the Federal Food, Drug and 
Cosmetic Act, 21 U.S.C. §355 (a) . 



1.740 (a) (3) 



Date of approval letter giving permission for 
commercial marketing or use: 3 0 December 
1992 . 




1 . 740 (a) (4) : The only active ingredient in the approved 

product, nedocromil sodium, has not previous- 
ly been approved for commercial marketing or 
use pursuant to the Federal Food, Drug and 
Cosmetic Act, the Public Health Service Act, 
or the Virus - Serum- Toxin Act. 

1 . 740 (a) (5 ) : This application is being submitted within 

the sixty (60) day period permitted for sub- 
mission pursuant to 37 CFR §1. 720(f). The 
last day on which the application can be 
submitted is 2 8 February 1993. 

1 . 740 (a) (6) : Patent number: 4,474,787 

Inventors: Hugh Cairns and David Cox, both 
of Loughborough, England. 

Date of issue: 2 October 1984 

Date of expiration: 2 October 2001 

1 . 740 (a) (7) : A copy of U.S. patent 4,474,787 is included 
in attached Appendix 3 . 

1.740(a) ( 8 ) : A copy of a certificate of correction issued 
April 9, 1985 is included in Appendix 4. 
Also enclosed in Appendix 4 is a copy of a 
recently filed request for a Certificate of 
Correction to correct an obvious printing 
error in the claims of the patent . 

Copies of two receipts for maintenance fee 
payments issued on the patent are attached in 
Appendix 5 . 

1 . 740 (a) (9 ) : The patent claims the approved product. 

Claims 1, 2, 3, 4, 5, 6, 8, 9, and 11 of the 
patent read on the approved product as fol- 
lows : 

(a) Claim 1 defines the generic formula 
encompassing nedocromil, the parent acid of 
nedocromil sodium. The claim reads on 
nedocromil when R 5 represents hydrogen, R 6 
and R 7 together represent a chain 

-C0CH=C (COOH) -O- , R 8 represents an alkyl 
group containing three carbon atoms and R g 
represents an alkyl group containing two 
carbon atoms . Nedocromil sodium is covered 
by this claim, being a pharmaceutically 
acceptable salt of nedocromil . 

(b) Claim 2 further defines the generic 
formula encompassing nedocromil sodium. R 8 
and R g , being alkyl, contain three and two 
carbon atoms respectively. 



(c) Claim 3 further defines the generic 
formula encompassing nedocromil sodium as the 



m 



(d) Claim 4 further defines the generic 
formula encompassing nedocromil sodium as R 5 
and R 8 are hydrogen and propyl respectively. 

(e) Claim 5 further defines the generic 
formula encompassing nedocromil sodium as R g 
represents ethyl. 

(f) Claim 6 explicitly claims nedocromil and 
pharmaceutically acceptable salts such as 
nedocromil sodium. See entry under 
1.740(a)(1) above. 

(g) Claim 8 claims pharmaceutical 
compositions including nedocromil sodium in 
combination with a pharmaceutically 
acceptable adjuvant, diluent or carrier in 
the treatment of a condition involving an 
antibody antigen reaction or a reflex 
pathway. This covers TILADE which is 
indicated for treatment of bronchial asthma, 
an allergic condition of the airways, and 
which comprises nedocromil sodium formulated 
with a surfactant and an aerosol propellant. 

(h) Claim 9 covers the approved product, 
which contains approximately 1.4% w/w of 
active ingredient. 

(i) Claim 11 claims the method of treatment 
for which TILADE is indicated. 




Effective date of IND application: 6 

March 19 83. 

IND number: 21,544. 

NDA submission: 2 7 February 19 87. 

NDA approval: 30 December 1992. 
NDA number: 19-66 0 



1 . 740 (a) (11) : A description of the significant activities 
(with dates) with respect to the approved 
product during the applicable regulatory 
period is given in Appendix 6. 



- 6 



1 . 740 (a) (12 ) : In the opinion of applicant, the patent is 

entitled to an extension for a period of five 
years . 

The extension has been calculated from the 
following dates: 

IND Effective Date: 6 March 1983 
Date of Patent Grant: 2 October 19 84 
Date of NDA Submission: 2 7 February 19 87 
Date of NDA Approval: 30 December 1992 

Under 35 U.S.C. §156 (c) , the period of entitlement 
is calculated to be about seven years, including 
one-half the period from 2 October 1984 to 27 
February 1987 (35 U.S.C. §156 (g) (1) (B) (i) ) and the 
entire period between 2 7 February 19 8 7 and 3 0 
December 1992 (35 U.S.C. §156 (g) (1) (B) (ii) ) . 

However, under 35 U.S.C. §156 (g) (6) (A), the 
maximum period of extension is five years, since 
the patent issued after 24 September 1984. 

The period remaining in the original term of the 
patent after NDA approval of the product (from 3 0 
December 1992 to 2 October 2001) is approximately 
eight years, nine months. Accordingly, an 
extension of five years in the term of the patent 
would not result in a total term exceeding 14 
years, as specified in 35 U.S.C. §156(c)(3). 

1 . 740 (a) ( 13 ) : Applicant acknowledges its duty to disclose 

to the Commissioner of Patents and Trademarks 
and the Secretary of Health and Human 
Services all information which it believes is 
material to the determination of entitlement 
to the extension sought. 

1 . 740 (a) (14) : The prescribed fee of $1,000.00 is enclosed 
herewith. Also enclosed in duplicate is an 
authorization to charge Deposit Account No. 
13-2855 for any deficiency. 

1 . 740 (a) ( 15 ) : All correspondence relating to the 

application should be sent to applicant's 
attorney : 

Basil P Mann, Esq. 
Marshall O' Toole, Gerstein, 

Murray & Bo run 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
Telephone: (312) 474-6300 
Facsimile No. : (312) 474-0448 



1. 740 (a) (16) 



A certified copy of the application papers is 
enclosed in Appendix 7 . 





1 . 740 (a) (17) : 



DECLARATION 



The undersigned, attorney for applicant declares 
that he is authorized to practice before the 
Patent and Trademark Office (Registration No. 
18,464) and that he has general authority to act 
on behalf of applicant, with respect to this 
Application for Extension of Patent Term; 

That he has reviewed and understands the contents 
of this Application for Extension of Patent Term 
of U.S. Patent No. 4,474,787, comprising the 
foregoing 7 pages and appendices 1-7; 

That he believes the patent is subject to 
extension pursuant to 3 7 CFR §1.710; 

That he believes an extension of the length 
claimed is justified under 35 U.S.C. §156 and the 
applicable regulations; and 

That he believes the patent for which the 
extension is sought meets the conditions for 
extension of the term of a patent as set forth in 
37 CFR §1.720. 



The undersigned hereby declares further that all 
statements made herein of his own knowledge are true and 
that all statements made on information and belief are 
believed to be true; and further that these statements were 
made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize 
the validity of the application or any extension of patent 
term issuing thereon. ^ 




Basil P. Mann 
Registration No. 18,464 




1993 



42422 
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APPENDIX 1 



Chemical Abstracts entries for nedocromil 
(Registry Number 69049-73-6) 





LI ANSWER 1 OF 1 COPYRIGHT 1993 ACS 
RN 69049-73-6 REGISTRY 

CN 4H-Pyrano[3, 2-g]quinoline-2 , 8-dicarboxylic acid, 

9-ethyl-6,9-dihydro-4,6-dioxo-10-propyl- (9CI) (CA INDEX NAME) 
OTHER NAMES: 
CN Nedocromil 
FS 3D CONCORD 
MF C19 H17 N 07 
CI COM 

LC BEILSTEIN, BIOS IS, CA, CAPREVIEWS, CIN, EMBASE, MEDLINE, PHAR, WHO 




Et 



O 



O 



L2 ANSWER 105 OF 108 COPYRIGHT 1993 ACS 

AN CA98 (17) :137619b 

TI Benzopyran derivatives as therapeutic agents 

CS Fisons Ltd. 

LO UK 

SO Jpn. Kokai Tokkyo Koho, 7 pp. 

PI JP 58004722 A2 11 Jan 1983 Showa 

AI JP 82-107709 24 Jun 1982 

PRAI GB 81-19624 25 Jun 1981 

IC A61K031-35; A61K031-38; A61K031-47 

PY. 1983 

LA Japan 

GI 



Rl O Rl O 




R4 III 



AB 6-methylamino-4-oxo-10-propyl-4H-pyrano[3 , 2-g]quinoline-2 , 8- 

dicarboxylic acid [85197-10-0], l-ethyl-4 , 6-dioxo-10-propyl-4H, 6H- 
pyrano[ 3 , 2-g]quinoline-2 , 8-dicarboxylic acid [69049-73-6], I, II, 
or III (Rl = H, OH, alkyl, etc.; R2 and R3 = H or alkyl; R4 = H, 
alkyl, or hydroxyalkyl) are effective in treating diabetes, 
neuropathy, and eye and renal diseases, etc. Oral administration of 
these drugs to rats with streptozotocin-induced diabetes showed 
therapeutic effects by inhibiting the accumulation of sorbitol in 
sciatic nerves. 

KW benzopyran deriv eye kidney disease; diabetes benzopyran deriv; 

nerve disease benzopyran deriv 
IT Diabetes mellitus 

(neuropathy in, treatment of, with benzopyrans) 
IT Eye, disease or disorder 

Nerve, disease or disorder 
Kidney, disease or disorder 

(treatment of, with benzopyrans) 
IT 254-04-6D, derivs. 

(pharmaceutical contg.) 
IT 39849-03-1 60401-04-9 60401-24-3 60401-91-4 69049-73-6 
85197-10-0 85197-11-1 

(pharmaceuticals contg.) 



APPENDIX 2 

Synthesis of nedocromil sodium 
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[571 ABSTRACT 

There are described compounds of formula i 




in which an adjacent pair of R5, R6, R7 and Rg form 
a chain — COCH=CE— O— , and the remainder of 
R5, R6, R7 and Rs, which may be the same or differ- 
ent, each represent hydrogen, hydroxy, alkyl, halo- 
gen, alkenyl, alkoxy, or — NR1R2 in which R] and 
R2, which are the same or different, are each hy- 
drogen or alkyl, 
Rg is hydrogen, alkyl, alkenyl or phenyl-alkyl, and 
E is — COOH, a 5-tetrazolyl group or an (N-tetrazol- 

5-yl) carboxamido group, 
and pharmaceutically acceptable derivatives, thereof. 
There are also described processes for making the com- 
pounds and pharmaceutical, e.g. anti-allergic, composi- 
tions containing the compounds. 



073427 3/1975 Japan 



546/89 



11 Claims, No Drawings 
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7,6 DIOXO-4H,6H-PYRANO[3,2-G]QUlNOLINE 
DICARBOXYLIC ACIDS AND ANTI-ALLERGIC 

USE THEREOF , 

This is a continuation of application Ser. No. 946,492, 
filed Sept. 28, 1978 abandoned which is a CIP of Ser. 
No. 897,416 filed Apr. 18, 1978 abandoned. 

This invention relates to new pyranoquinolinone 1 
derivatives, compositions containing them and methods 
for their preparation. 

According to our invention we provide compounds 
of formula I, ' 



,b .^HOOC 



I 

Rg 





LJ 

in which an adjacent pair of R 5 , R6, R7 and Rg form 
a chain — COCH=CE— O— , and the remainder of 
Rs, R6, R7and Rg, which may be the same or differ- 
ent, each represent hydrogen, hydroxy, alkyl, halo- 
gen, alkenyl, alkoxy, or — NR1R2 in which Ri and 
R 2 , which are the same or different, are each hy- 
drogen or alkyl, 
Rg is hydrogen, alkyl, alkenyl or phenyl-alkyl, and 
E is — COOH, a 5-tetrazolyl group or an (N-tetrazol- 35 

5-yl)carboxamido group, 
and pharmaceutically acceptable derivatives thereof. 
According to our invention we also provide a process 
for the production of a compound of formula I, or a 40 
pharmaceutically acceptable derivative thereof, which 
comprises, 

(a) producing a compound of formula I in which E is 
—COOH by selectively hydrolysing or oxidising a 45 
compound of formula II, 



or an ester of either thereof, 

in which Rg is as defined above, 
R 5 b, R6b, R?b and Rgb have the same significances as 
R 5 , Re, R? and Rs above, save that an adjacent pair 
of Rsb, Reb, R7b and Rgb may represent the pair of 
groups — H and _0-C(COOH)=CH-COOH, 
(c) producing a compound of formula I in which E is 
—COOH by cyclising a compound of formula V, 




R 5 a 



in which Rg is as defined above, 

R 5 a, Rea, R7a and Rga have the same significances as 
R 5 , R(y, R7and Rr above, save than an adjacent pair 
of R 5 a, R6», R7a and Rga may represent a chain of 50 
formula — COCH— C(D|)0— , and 

one or both of D and D| represents a group hydrolys- 
able or oxidisahlc to a — COO 1 1 group, and the 
other may represent a —COO II group. 65 

(h) producing a compound of formula I in which E is 



or an ester thereof, 

in which Rg is as defined above. 
R 5 c, R6C, R7C and Rgc have the same significances as 
R 5 , R6, R7 and Rg above save that an adjacent pair 
of R5C, R6C, R7C and Rgc, instead of forming a 
chain — COCH=C(COOH)— O— , represent the 
pairs of groups: 

(i) _COCH 2 CO-COR" or -COCH=C(COOH- 
)— NL1L2, or a suitable derivative thereof; and 
— OM or a halogen atom, or 

(ii) -H and -0-C(COR")=CH-COR" 

R" represents — OM, or a group which is hydrolysa- 
ble thereto, 

Li and L 2 which may be the same or different are 
each hydrogen, aryl or alkyl, or together form a 
saturated or unsaturated alkylene chain, and 
M represents hydrogen or an alkali metal, and if nec- 
essary or desired hydrolysing the group —COR", 
to a group — COOM, 
(d) conversion of a compound of formula VI, 




—COOH by eye- 



ing i 



m pound 



of formula III or 



IV, 



ir an ester thereof, 
in which Rg and E are as defined above, 
Rsd. R 6 d. l( 7 d and Rgd have the same significances as 
Rs. R<„ R7 and Rs above save that an adjacent pair 
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"Ktt R <rr !d may " p — ,he chai " zriKiirMM 

S, n which n is 2 or 3, and the other pair R* 5 acetic acid. The hydrolysis may be earned out at a 
ha '" renresent -O temperature of from about 25' to 120' C. depending on 

,o!Se y spond g o^und of formula I. the compounds used. Alternatively the group D may be 

e) seTecttvdy removing the groups A and B from a an alkyl, e.g. a lower alkyl such as methyl, a hydroxy- 
J™und of formula VII methyl, an aralkenyl, e.g. styryl, an acyl, e.g. a lower 

compound of formula Vll, ^ ^ ^ ^ & ^ The o ^ 

VII tion may be carried out using conventional techniques 
which do not otherwise modify the molecule to such an 
extent that the yield of the desired product is uneco- 
nomical, for example an alkyl or a hydroxymethyl 
15 group may be oxidised using selenium dioxide, e.g. 
under reflux in aqueous dioxan; or chromic acid, e.g. 
under reflux in aqueous acetic acid. Aralkenyl groups 
may be oxidised using, for example neutral or alkaline 
or an ester thereof, potassium permanganate in aqueous ethanol, and acyl 

in which Rg and E are as defined above, 20 groups may be oxidised using, for example chromic acid 

R 5 e, R6e, R7e and Rge have the same significances as or an aqueous hypochlorite, e.g. sodium hypochlorite. 
R5, R6» R7 and R 8 above save that an adjacent pair j he f ormy i group may be oxidised using, for example 
of Rse, R6e, R7e and R 8 e may represent a chain c hromic acid or silver oxide. 

— COCHA— CBE— O— In process (b) the cyclisation may be carried out by 

in at least one of the pairs of groups A and B both A 25 treatjng the compound of formula III or IV, with a 
and B are hydrogen, or one of A and B is hydrogen cyc ii s j ng age nt, for example a dehydrating agent such 
and the other is halogen or hydroxy, and the other ag cn ] orosu lphonic, sulphuric or polyphosphoric acid, 
pair A, B may together form a double bond, Thg reaction j s preferably carried out under anhydrous 

(0 producing a compound of formula I in which E is con( ji t ions and may be carried out at a temperature of 
— COOH by cyclising a compound of formula VIII, 30 2y tQ m ^ gnd pre f era bly from 75° to 150° 

C. We have found that isomerisation of the maleic acid 
vm derivative of formula IV to the corresponding fumaric 
acid derivative of formula III takes place when poly- 
„ phosphoric acid is used to cyclise these compounds to a 
35 compound of formula I, thus enabling a satisfactory 
J yield of the compound of formula I to be obtained from 

a prima facie unsatisfactory mixture of compounds of 
formulae III and IV. Compounds of formula III may 
an also be cyclised by subjecting the compound to an ele- 
or an ester thereof, w vated te m pe rature, e.g. of from 200' to 250° C, option- 

in which Rg is as defined above, R S f, R6f, R?f and Rgi jn th / nce of a high boiling solvent which is 

have the same significances as R 5 , R<S, r t ^and Kg ^ conditions> e .g. diphenyl ether, 

above save that an adjacent pair of Rjf, R£ , ong q{ th(j gfoups is _ QM the cyc i isat ion of 

and Rgf, instead of forming a chain - C ° C "=^; proce ss (c)(i) may be carried out by heating, or under 
iC ^l7S^' COOR" S aTd basic or neuiral conditions. It is however preferred to 

-COCH(SOR I0 )-CH(CH)-COOR and ^ ^ cyclisation in the presence of an acid, e.g. 

— OM, J _ . . hydrochloric acid, and in a solvent which is inert under 

R" and M are as defined above and ^ conditions> e . g . ethano i. The reaction may 

R, 0 represents an alkyl C I to 10 group, from about 2fJ . t£) 15Q . c . The group 

(g) producing a compound of formula I in which E is 50 oe ferab i an ester groupj e .g. R" may be a 

a 5-tetrazolyl group by reacting a corresponding com- P J When one Qf thfi ps is 

pound of formula I in which E is -CN, with an az.de in 10 ^o C H-aCOOH)-NL.L 2 the derivative of the 
a solvent which is inert under the reaction conditions, ^^^ p may ^ a group _ C ONL,L 2 in which 
or ,t i-uc <«Ti and Li are as defined above. It is preferred that Li 

thereof carried Qut in a soIvent wh i c h is inert under the reaction 

.n^ : wThe group D may oe, for «amp,e an « «... M*. ^^^^ 

M( „ haiide amide or a nitrile group, which may out at a temperature of from about 80 to 2U0 C, in me 

be hycmlysed to a —COOH group. The hydrolysis absence of free oxygen, e.g. under an inert atmosphere 

may be carried out using conventional techniques, for such as nitrogen. 
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The cyclisation of process (c)(ii) may be carried out 
by treating the compound of formula V with a cyclising 
agent, for example a dehydrating agent such as chloro- 
sulphonic, polyphosphortc or sulphuric acid. The reac- 
tion is preferably carried out under anhydrous condi- 5 
tions and may be carried out at a temperature of from 0° 
to 100" C. Alternatively cyclisation may be achieved by 
converting the free carboxy groups of the compound of 
formula V to acyl halide groups and subjecting the 
resulting acyl halide to an intramolecular Friedel-Crafts 10 
reaction. 

In processes (d), when R9 and Rio together form a 
chain — S— (CH2) n — S— . the conversion may comprise 
oxidative hydrolysis and may be carried out in an aque- 
ous polar organic solvent, for example aqueous ethanol, 15 
acetone or tetrahydrofuran. The oxidative hydrolysis 
may be carried out in the presence of an oxidising agent, 
for example mercuric chloride, an N-halosuccinimide 
such as N-bromo- or N-chioro-succinimide, a per-acid 
such as periodic acid; or p-toluenesulphonchloramide 20 
or a salt thereof. When mercuric chloride is used the 
reaction may be carried out in the presence of a base, 
e.g. mercuric oxide, cadmium carbonate or calcium 
carbonate. N-halosuccinimides may be used alone or in 
the presence of a stiver salt, e.g. silver perchlorate, or 25 
silver nitrate. The reaction may conveniently be carried 
out at a temperature of from about 15° to 100° C. 

When R9 and Rio together form a =S group the 
conversion may comprise (oxidative) hydrolysis and 
may be carried out in the presence of a heavy metal 30 
compound, e.g. a compound of group lb, lib or Illb of 
the Periodic Table of Mendeleef, as catalyst. Suitable 
compounds include mercury, thallium and silver com- 
pounds, e,g. mercury (II) acetate or chloride, thallium 
(III) trifluoroacetate, or silver oxide. The reaction may 35 
be carried out in the presence of water an an organic 
solvent system such as acetone-acetic acid, alkanols, 
tetrahydrofuran/methanol, or tetrahydrofuran. Alter- 
natively the reaction may be carried out by alkylation 
followed by hydrolysis. In such cases the reaction may 40 
be effected by (i) an alkyl halide or sulphonate (e.g. 
methyl iodide), in a moist solvent, e.g. acetone, (II) an 
alkylfluorosulphonate and water in sulphur dioxide, or 
(iii) a trialkyl oxonium fluoroborate followed by aque- 
ous sodium hydroxide. 45 

When both A and B are hydrogen process (e) is a 
dehydrogenation and may be carried out by oxidation 
using a mild oxidising agent, for example selenium diox- 
ide, palladium black, chloranil, lead tetraacetate or tri- 
phenyl methyl perchlorate. Alternatively the dehydro- 50 
genation of a compound of formula VII in which both 
A and B are hydrogen may be carried out indirectly by 
halogenation followed by dehydrohalogenation, e.g. by 
treatment with N-bromosuccinimide or pyridinium bro- 
mide perbromide to yield a compound of formula VII in 55 
which A is halogen and B is hydrogen, which is subse- 
quently dehydrobrominated. When one of A and B is 
hydroxy the dehydration may be catalysed by an acid, 
e.g. sulphuric or oxalic acid; a base, e.g. potassium hy- 
droxide; or a salt, e.g. potassium hydrogen sulphate; or 60 
N-bromosuccinimide. The reaction may be carried out 
in a solvent which is inert under the reaction conditions, 
e.g. a halogenated hydrocarbon, xylene, or glacial 
acetic acid. The reaction may be carried out at an ele- 
vated temperature, e.g. from 20° to 150° C. 05 

The cyclisation of process (f) may be carried out in a 
solvent which is inert under the reaction conditions, e.g. 
diethyl ether or benzene. The reaction may also, if dc- 
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sired, be carried out in the presence of a Lewis acid, e.g. 
boron trifluoride. The reaction is preferably carried out 
at a temperature of from 10° to 120° C. in presence of an 
organic base, e.g. piperidene. 

Suitable solvents which are inert under the reaction 
conditions of process (g) include those in which both 
the reagents are soluble, e.g. N,N-dimethy!formamide. 
Other solvents which may be mentioned include di- 
methylsulphoxide, tetrahydrofuran, diethyl glycol and 
ethyl methyl glycol. The reaction is preferably carried 
out at a temperature of from about 20° to 130° C. for 
from about 1 to 20 hours. The azide used in the reaction 
is preferably ammonium or an alkali metal azide, e.g. 
sodium or lithium azide, but other azides, e.g. alumin- 
ium azide or the azides of nitrogen containing bases, e.g. 
mono-, di-, tri-, and tetra- methyl- ammonium, 
anilinium, tnorpholinium and piperidinium azides, may 
also be used if desired. Where an azide other than that of 
an alkali metal is used this azide may be prepared in the 
reaction mixture by double decomposition. The reac- 
tion may, if desired, be carried out in the presence of an 
electron acceptor, e.g. aluminium chloride, boron triflu- 
oride, ethyl suiphonic acid or benzene sulphuric acid. 
As an alternative to the reaction conditions set out 
above, the reaction may be carried out using hydrazoic 
acid (hydrogen azide) at a temperature of from about 
20" to 150° C. in a suitable solvent, under greater than 
atmospheric pressure. When an azide other than hydra- 
zoic acid is used, e.g. sodium azide, the product of the 
reaction will be the corresponding tetrazole salt. This 
salt may readily be converted to the free acid by treat- 
ment with strong acid, e.g. hydrochloric acid. 

In process (h) the anhydride is preferably a mixed 
anhydride of such a type that it will cleave preferen- 
tially, to give the desired chromone carboxamidotet- 
razole, as the major product when reacted with the 
5-aminotetrazole. Examples of suitable acids from 
which the mixed anhydride may be derived are sui- 
phonic acids e.g. benzene suiphonic acid, sterically 
hindered carboxylic acids, e.g. pivalic, isovaleric, die- 
thylacetic or triphenylacetic acid, and alkoxy formic 
acids, e.g. a lower alkoxy formic acid such as ethoxy or 
isobutoxy formic acid. When an acid halide is used it 
may conveniently be an acid chloride. The reaction is 
preferably carried out under anhydrous conditions in a 
solvent which will not react with either the 5-aminotet- 
razole or the mixed anhydride or acid halide, e.g. pyri- 
dine or dimethylformamide. However when the reac- 
tion is carried out in a non-basic solvent, e.g. dimethyl- 
formamide, an adequate proportion of an acid acceptor, 
e.g. triethylamine, should also preferably be present. 
The reaction is preferably carried out at a temperature 
of from about — 15° to +20° C. When an ester is used 
we prefer to use a lower alkoxy ester and to carry out 
the reaction in a solvent which is inert under the reac- 
tion conditions, e.g. glacial acetic acid, at a temperature 
of from about 100° to 150° C. When a compound of 
formula I in which E is — COOH is used as starting 
material the reaction may be carried out by heating the 
compound of formula I and the 5-aminotetrazole in a 
solvent which is inert under the reaction conditions, e.g. 
dimethylacetaniide, at a temperature of from 100° to 
200° C Alternatively the reaction may be carried out in 
the presence of a condensation agent, e.g. N,N'-carbo- 
nyt-diimidazolc or dicyclohexyl carbodiimide, in an 
aprotic solvent, e.g. dimethylformamide, at a tempera- 
ture of from about 10° to 40° C. 
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The starting materials for process (h) may be made by 
reacting a compound of formula IX, 



XX 



n which Rg, Rsb, R^b, R7b and Rgb are as defined 
above, with a compound of formula X, 



in which Da is an estei 
to produce a mixture ( 
and XII, 



group, 

f compounds of formulae XI 




or an ester thereof, 

in which Rg is as defined above, 

and Rsg, R6g. R7g and Rsg have the same signifi- 
cances as R5, R6, R? and Rg above, save that an 
adjacent pair of Rsg, R6g» R-7g and Rgg, instead of 
forming a — COCH=CH(COOH)— O— chain, 
represent the groups — COCH3 and — OM or halo- 
gen, in which M is as defined above, 

with a compound of formula XIV, 




Rgb Rg 



in which Rg, Da, Rsb, R&b, R7b and R 8 b are as de- 
fined above. 

The compounds of formula XI and XII may be hy- 
drolysed to give compounds of formulae IV and III. 
Alternatively the groups Da in the compounds of for- 
mulae XI and XII may be converted using conventional 
techniques known per se, to other groups D and the 
resulting comounds cyclised, using the same conditions 45 
as for process (b) above, lo yield a compound of for- 
mula II. As a further and preferred alternative the com- 
pounds of formula XI and XII may by cyclised, using 
the same conditions as for process (b) above, lo give a 
compound of formula II in which D is an ester group, 50 
and the resulting compound of formula II is used itself 
in process (a), or the D group converted to another 
group D, e.g. an acid halide, amide or nit rile group, 
using techniques known per se. 

The fumarate isomer of formula XII (or the corre- 
sponding compound in which Da has been converted to 
D) is the only isomer which can cyclise to give the 
required compounds of formula H The proportion of 
the two isomers may be readily determined by nuclear 6Q 
magnetic resonnance spectroscopy and we have found 
that, in general, the desiied fmnaric acid derivative is 
only a minor proportion of the mixture of isomers ob- 
tained from the reaction. 

The compounds of formula V, in which an adjacent 65 
pair of R 5 c, R6C, R7C and Rgc represent the groups 
— COCH2COCOR" and — OM or halogen, may be 
made by reacting a compound of formula XIII, 



in which R" is as defined above, 

R' is a suitable leaving group, e.g. an alkoxy, halo, 
amino, alkylamino, substituted amino (e.g. an aryl- 
sulphonylamino group) or substituted alkylamino 
group, reactive with the carbanion of the 
— COCH3 group of the compound of formula XIII, 
and 

each Z is a carbonyl oxygen atom, or one Z may 
represent two halogen atoms and the other a car- 
bonyl oxygen atom, 
and if necessary hydrotysing the resulting compound 
to a compound of formula V. The preferred co- 
mounds of formula XIV are dialkyl oxalates, e.g. 
diethyl oxalate. 
Compounds of formula V bearing a — COCH=C- 
(COOH) — NL1L2 group, or a derivative thereof, may 
be made from known compounds in one or more steps 
using processes known per se. 

The compounds of formula II may be made as de- 
scribed above or by a process analogous to process ■ 

Alternatively the compounds of formula II may, for 
example in the case of the acid halide, the amide and the 
nitrile, be made from comounds of formula I using con- 
ventional techniques, e.g. reaction of an ester of the 
compound of formula I with ammonia to produce the 
amide, followed by dehydration of the amide to form 
the nitrile. 

The compounds of formula V carrying substituents 
— M and — O— C(COR")--CH— COR" may be made 
by reacting a compound of formula XV, 




or an ester thereof, 

in which Rg is as defined above, and Rsh, R6h, R7h 
and Rfjh have the same significances as R5, Re. R7 
and Rs above, save that an adjacent pair of Rsh, 
R 6 h, R7h and Rgh, instead of forming a 
— COCH=C(COOH)— O— chain, represent the 
groups — H and —OH, 
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with a dialkyl acetylene dicarboxylate, in convcn- and lithium) and alkaline earth metal (e.g. calcium or 
tional manner, followed if necessary by hydrolysis magnesium) salts, and salts with suitable organic bases, 
of the reaction product. e.g. salts with hydroxylaniine, lower alkylamines such 

Compounds of formula VIII may be made by react- as methylamine or ethylamine, with substituted lower 
ing a compound of formula XVI, " 5 alkylamines, e.g hydroxy substituted alkylamines such 

as lris(hydroxymethyl)methylamine, or with simple 
XV l monocyclic nitrogen heterocyclic compounds, e.g pi- 
peridine or morpholine. Suitable esters include simple 
lower alkyl esters, e.g the ethyl ester, esters derived 
10 from alcohols containing basic groups, e.g di-lower 
)H alkyl amino substituted alkanols such as the /J-(die- 

thyluinino)-ethyI ester, and acyloxy alkyl esters, e.g a 
lower acyloxy-lower alkyl ester such as the pivaloylox- 
ymethyl ester, or a bis-ester derived from a di-hydroxy 
or an ester thereof, 15 compound, e.g a di(hydroxy-lower alkyl)ether, e.g the 

in which Rg is as dermed above, bis-2-oxapropan-l,3-diyl ester. The pharmaceutical^ 

Rji, R6i, R7i and Rgi have the same significances as acceptable acid addition salts of the basic esters, and 
R5, R6, R7and Rg above, save that an adjacent pair also of those compounds in which one of R5, Re, R7and 
of R 5 i, Rei, Rvi and Rgi, instead of forming a chain R 8 is a group — NR1R2, e.g the hydrochloride, the hy- 
— COCH=C(COOH)— O— , represent the pair of 20 drobromide, the oxalate, the maleate or the fumarate 
groups —OH and —COO— Alkyl, salts, may also be used. The esters may be made by 

with a methyl alkyl sulphoxide anion, e.g. the anion conventional techniques, e.g esterification or transester- 
of dimethyl sulphoxide, ideation. The amides may be, for example, unsubsti- 

and reacting the resulting o-hydroxy-2-alkylsulphinyl tuted or mono- or di- C 1 to 6 alkyl amides and may be 
compound with glyoxalic acid or an ester thereof. 25 made by conventional techniques, e.g reaction of an 
The compounds of formula I in which E is — CN may ester of the corresponding acid with ammonia or an 
be made by dehydrating the corresponding appropriate amine. 

pyranoquinoline amide using, for example, phosphorus The compounds of formula I and pharmaceutical^ 
oxychloride, as dehydrating agent. The reaction is pref- acceptable derivatives thereof are useful because they 
erably carried out using at least one molar equivalent of 30 possess pharmacological activity in animals; in parttcu- 
dehydrating agent per mole of the pyranoquinolinone lar they are useful because they inhibit the release and- 
amide. Where the dehydrating agent reacts with one of /or action of pharmacological mediators which result 
R 5 , R 6 , R7 or R 8 (e.g, a substiluent comprising an —CM from the in vivo combination of certain types of anti- 
group) sufficient dehydrating agent should be used to body and specific antigen, e.g the combination of re- 
satisfy the side reaction as well as the main reaction. 35 aginic antibody with specific antigen (see Example 27 of 
The reaction may, if desired, be carried out in the pres- British Patent Specification No. 1,292,601). The new 
ence of an acid binding agent, e.g. triethylamine. The compounds have also been found to interfere with re- 
reaction may be carried out in the presence of a solvent, flex pathways in experimental animals and man and in 
eg N N-dimethyirormamide, dimethvl sulphoxide, particular those reflexes associated with lung function, 
pyridine, benzene or hexamethyl phospliornmide, or an 40 In man, both subjective and objective changes which 
excess of the dehydrating agent may be used as the result from the inhalation of specific antigen by sensi- 
reaction medium. The reaction may be carried out at a tised subjects are inhibited by prior administration of 
temperature of from about 0° to 200° C. depending on the new compounds. Thus the new compounds are 
the dehydrating agent used. When phoshorus oxyclilo- indicated for use in the treatment of reversable airway 
ride is used a temperature of from 0° to 100° C. is pre- 45 obstruction and/or to prevent the secretion of excess 
f erred mucous. The new compounds are thus indicated for the 

The chromone amide starting materials may be made treatment of allergic asthma, so-called 'intrinsic' asthma 
by reacting a corresponding pyranoquinolinone ester (in which no sensitivity to extrinsic antigen can be dem- 
with ammonia, using techniques conventional in the onstrated), bronchitis, coughs and the nasal and bron- 
production of amides from esters, e.g. using an alkanol 50 chial obstructions associated with the common colds, 
as solvent at a temperature of 0° to 120° C. The new compounds may also be of value in the treat- 

Compounds of formulae VI. VII, IX, XIII. XIV, XV mcnt of other conditions in which antigen-antibody 
and XVI are either known or may be made from known reactions or excess mucous secretion are responsible 
compounds using conventional techniques known per for, or arc an adjunct to, disease, for example, hay fever; 
se 55 certain eye conditions, e.g trachoma; alimentary al- 

The processes as described above mav produce the krgy, e.g urticaria and atopic eczema; and gastrointesti- 
compound of formula I or a derivative thereof. It is also mil conditions, for example gastrointestinal allergy, 
within the scope of this invention to treat any derivative especially in children, e.g milk allergy, or ulcerative 
so produced to liberate the free compound of formula I, colitis. 

or to convert one derivative into another. 60 For the above mentioned uses the dosage adminis- 

' The compounds of formula I and the intermediates tered will, of course, vary with the compound em- 
therefore may be isolated from their reaction mixtures ployed, the mode of administration and the treatment 
using conventional techniques. desired. However, in general, satisfactory results are 

Pharmaceutical^ acceptable derivatives of the com- obtained when the compounds are administered at a 
pounds of formula I include pharmaceutical^ accept- 05 dosage of from 0.00 1 to 50 ing per kg of animal body 
able salts, and when E is a -COOH group, esters and weight in the test set out in Example 27 of British Patent 
amides of the 2-carboxvlie acid group. Suitable salts Specification No. 1.202.601. For man the ind.catedtotal 
include ammonium, alkali metal (eg sodium, potassium daily dosage is in the range of from 0.01 nig to 1,000 mg 
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prcfcruhly from 0.01 nig Id 200 mg and more preferably 
from 1 mg to trf) mg, which may be administered in 
divided doses from I to 6 times a day or in sustained 
release form. Tims unit dosage forms suitable for admin- 
istration (by inhalation or oesophageally) comprise 
from 0.01 mg to 50 mg, preferably 0.01 mg to 20 mg and 
more preferably from 0.01 mg to 10 mg of the com- 
pound preferably admixed with a solid or liquid phar- 
maceutical^ acceptable diluent, carrier or adjuvant. 



strongly basic compound is used care should be taken, 
e g by keeping the temperature sufficiently low, to en- 
sure that the compound of formula I is not hydrolysed 
or otherwise degraded. The pharmaceutically accept- 
able salt may be recovered from the reaction mixture 
by, for example, solvent precipitation and/or removal 
of the solvent by evaporation, e.g by freeze drying. 

According to our invention we also provide a phar- 
maceutical composition comprising (preferably less 



The compounds of formula I. and pharmaceutical^ 10 ,h ari 30%, an d more preferably less than 50% by 



acceptable derivatives thereof, have the advantage that 
they are more efficacious in certain pharmacological 
models, or are longer acting than compounds of similar 
structure 10 the compounds of formula I. Furthermore 
the compounds of formula I, and pharmaceutically ac- 15 
ceptable derivatives thereof, are advantageous in that 
(hey are more efficaceous in interfering with reflex 
pathways and in inhibiting the secretion of mucous than 
are compounds of similar structure to the compounds of 
formula I. 20 

We prefer each of Rg, R5, R6, &7 and Rg, when they 
contain carbon, to contain up to 8, and preferably up to 
4 carbon atoms. Specifically we prefer R5, Re. R7 and 
Rg to be selected from hydrogen, methoxy, propyl, 
allyl, 



weight) of a compound of formula I, or a pharmaceuti- 
cally acceptable derivative thereof, in combination with 
a pharmaceutically acceptable adjuvant, diluent or car- 
rier. Examples of suitable adjuvants, diluents or carriers 
are:- for tablets capsules and dragees; microcrystalline 
cellulose, calcium phosphate, diatomaceous earth, a 
sugar such as lactose, dextrose or mannitol, talc, stearic 
acid, starch, sodium bicarbonate and/or gelatin; for 
suppositories, natural or hardened oils or waxes; and for 
inhalation compositions, coarse lactose. The compound 
of formula I, or the pharmaceutically acceptable deriva- 
tive thereof, preferably is in a form having a mass me- 
dian diameter of from 0.01 to 10 microns. The composi- 
^^C^yCc^^^miw"^\idnii\ 25 tons "nay also contain suitable preserving, stabilising 



and wetting agents, solubilizers, sweetening and colour- 
ing agents and flavourings. The compositions may, if 
desired, be formulated in sustained release form. We 
prefer compositions which are designed to be taken 



The — COCH=CE— O— chain may be bonded to the 
benzene ring in any sense and in any of the adjacent 
positions R5, R& R7» Rs However, we prefer the chain 
to be bonded in the positions R6 and R7 the — O — part 

of the chain being in position R 7 . We also prefer the 30 oesophageally and to release their contents in the gas- 
group E to be a — COOH group. trointestinal tract. 

According to the invention there is also provided a The 5-tetrazolyl and (N-tetrazol-5-yl)carboxamido 
process for the production of a pharmaceutically ac- groups are of formulae XVII and XVIII respectively, 
ceptable salt of a compound of formula I, which com- 
prises treating a compound of formula Ic, 35 N N XVII 




in which Rg is as defined above, 45 
Rjj. R6ji R7j and R&j have the same significances as 
R5, R6, R 7 and Rg above, save that an adjacent pair 
of Rsj, Raj, R?j and Rgj may form a chain 
— O— C(X)=CHCO— , and 
X is a 5-tetrazolyl group, an (N-tetrazol-5-yl)carbox- 50 
amido group, a carboxylic acid group (or an ester 
thereof, or another salt thereof), a nitrile group, an 
acid halide group or an amide group, • 
with a compound containing an available pharmaceu- 
tically acceptable cation and capable of converting 55 
the group X to a pharmaceutically acceptable salt 
of an E group. 
Compounds capable of converting the group X to a 
pharmaceutically acceptable salt of an E group include 
compounds, e.g. bases and ion exchange resins, contain- 60 
ing pharmaceutically acceptable cations, e.g. sodium, 
potassium, calcium, ammonium and appropriate nitro- 
gen containing organic cations. In general we prefer to 
form the pharmaceutically acceptable salt by treating 
the free acid of formula I with an appropriate base, e.g 65 
with an alkaline-earth or alkali metal hydroxide, car- 
bonate or bicarbonate in aqueous solution or by a meta- 
thetical process with an appropriate salt. When a 



N N 



The groups of formulae XVII and XVIII may exist in 
tautomeric forms and such tautomeric forms are in- 
cluded within the definition of the compounds of for- 
mula I. 

The invention is illustrated, but in no way limited by 
the following Examples. 

EXAMPLE 1 
4,6-Dioxo-10-propyl-4H,6H-pyrano[3,2-g]quinoline- 

2,8-dicarboxylic acid 
(a) 4-Acetamido-2-allyloxyacetophenone 
4-Acetamido-2-hydroxyacetophenone (19.3 g) allyl 
bromide (12.1 ml) and anhydrous potassium carbonate 
(21.5 g) were stirred in dry dimethylformamide (250 ml) 
at room temperature for 24 hours. The reaction mixture 
was poured into water and the product was extracted 
with ethyl acetate. The organic solution was then 
washed well with water dried over magnesium sulphate 
and evaporated to dryness. The sub-title product was 
obtained as buff coloured solid (20.5 g). The structure of 
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the product was confirmed by NMR and mass spectros- Analysis Found: C, 62.0%; H, 5.1%; H, 3.7%: 

codv C20H19NO7 Required: C 62.3%; H, 4.9%; N, 3.6%. 

a>)4-Acetamido-3-allyl-2-hydroxyacetophenone (g) 4,6-Dioxo-10-propyl-4H,6H-pyrano[3,2.g]quino- 

The above allyl ether (18.4 g) was heated at line-2,8-dicarboxylic actd . ■ . 

200'-210° C for 4 hours. 17. 1 g of the thermally rear- 5 The above bis ester (2.5 g) was refluxed with sodium 

ranaed sub-title product was obtained as a brown solid. bicarbonate (1.64 g) in ethanol (100 ml) and water (50 

Aaain the structure was confirmed by NMR and mass ml) for 1 1 hours. The whole was poured into water and 

snectroscoDV acidified to precipitate a gelatinous solid. This was col- 

v VJ - lected by filtration, refluxed with ethanol and the prod- 

(c) 4-Acetamido-2-hydroxy-3-propyl acetophenone 10 uct was se p ara ted by centrifugation (1.4 g) mp 
The product of step (b) (17 g) was dissolved in glacial 303°-304' C. dec. The structure of the product was 

acetic acid and hydrogenated in the presence of Adams confirmed by mass and NMR evidence. 

catalyst until hydrogen uptake had ceased. The catalyst (h) Disodium 4,6-dioxo- 10-propyI-4H,6H-pyrano[3,2- 

was filtered off through a kieselguhr filter and the fil- g]quinoline-2,8-dicarboxylate 

trate was evaporated to leave 13.0 g of almost colour- 15 The bis acid from step (g) (1.35 g) and sodium bicar- 

less solid The mass and NMR spectra confirmed the bonate (0.661 g) in water (150 ml) were warmed and 

structure of theproduct. stirred until a clear solution was obtained. This solution 

(d) Ethyl 7-acetamido-4-oxo-8-propyl-4H-l-benzopy- was filtered and the filtrate was freeze dried to give 1.43 
ran-2-carboxylate g of the required disodium salt. 

A mixture of diethyl oxalate (19.3 g; 17.9 ml) and the Analysis Found: C, 46.1%; H, 4.0%; N, 2.9%: 

above product of step (c) (12.4 g) in dry ethanol (100 Ci7HiiN0 7 Na 2 12.5% H 2 0 required: C, 46.1%; H, 

ml) was added to a stirred solution of sodium ethoxide 3,8%; N, 3.15%. 

in ethanol (prepared by dissolving sodium (6. 1 g) in dry FXAMPLE 2 
ethanol (200 ml)). The reaction mixture was refluxed for 25 

3 hours and then poured into dilute hydrochloric acid 4,6-Dioxo-l -ethyl- lO-propyl-4H,6H-pyrano[3,2- 

and chloroform. The chloroform layer was separated, g]quinoline-2,8-dicarboxylic acid 

washed with water and dried. The solvent was evapo- 4.(N-Acetyl-N-ethyl)amino-2-allyloxyacetophe- 
rated to leave a brown solid which was dissolved in 

ethanol (300 ml) containing concentrated hydrochloric 3Q 4 v N . acety ,. N . eth yi) ara i no .2-hydroxyacetophenone 
acid (3 ml) and the whole was refluxed for 1 hour. The fi ^ bf0mide (51 mls) ^ anhydrous potas- 
reaction mixture was poured into water and the P r ° duct sium carbon ate (90.4 g) were stirred in dry dimethyl- 
was extracted into ethyl acetate which was washed formamide ( 50 o mis) for 17 hours. The reaction mixture 
with water and dried. The solvent was evaporated to ^ ^ into water ^ the product was extracted 
leave 10 g of a sticky solid which had mass and NMR 35 ^ ethef ^ organic so lution was then washed well 
spectra consistent with the expected product. water, dried over magnesium sulphate and evapo- 

(e) Ethyl 7-amino-4-oxo-8-propyl-4H-l-benzopyran- ^ dryness ^ pro d U ct was obtained as an oil 

2-carboxylate . . , f 102 5 a) The structure of the product was confirmed 

A solution of the amide of step (d) (10 g) in ethanol I ^ ^ m ^ spectroscopy . 

(300 ml), containing concentrated hydrochloric acid p 40 J 4_fN-Acetvl-N-ethyl)amino-3-propyl-2-hydrox- 

ml). was refluxed for 8 hours. The reaction mixture was I ^ V ^ 

diluted with water and extracted into ethyl acetate. The j^/^m e ther product of step (a) (100.5 g) was re- 
extract was washed with water, dried and the solvent diethylamide (300 mis) for 3 hours. The reac- 
was evaporated to leave a dark brown semisolid. This e ^ an(J into dilute hydro . 
was chromatographed on a silica gel column, us.ng 45 ^ extfacted int0 ethcr( which i att er was 
ether as eluant to give 4.8 g of the required product ^ ^ hydrochloric acid , and then' with 
whose structure was confirmed by mass and nmr ^ organic so i ution was extracted with 10% 
spectral evidence; mp 84'-87* C. . m hydroxide solution which was then acidified. 
. (0 8-Ethoxycarbonyl-2-methoxycarbonyl-4,6-dioxo- ^ ? d was extracted with ether. 
l()-propyl-4H,6H-pyrano[3 t 2-g]quinoline 50 whjch F was dried over mag „ e sium sulphate. The result- 
The amino benzopyran of step (e) y.u g) ana ai- etherea i solution was evaporated to dryness to give 
methyl acetylene dicarboxylate (1.24 g; 1.01 ml) were "g J^ own G U (78 7 g). This oil was a mixture of 
refluxed in ethanol (30 ml) for 26 Hours. The reaction J yellow b ™^ ^^^p^,^ 
mixture was cooled to 0" C. and the msoluble yellow- ^ ^yl UN ^ ^i^ytJAydrox- 
brown solid was collected by filtrat.on and washed w.th 55 ""'J^iw^ y 

a little ethanol and dried to give 2.0 g of a product was dissolved in ethano i (50 0 mis) and 

which was a mixture of maleic and fumanc esters ob- Th. ™ and hydrogenate d in the 

tained by Michael addition of the amine to the acety- ™ ( catalys / unti , hydrogen uptake had 

lene - « n -> . t a ™\v in ceased The catalyst was filtered off through kieselguhr 

This mixture of esters (2.0 g) was treated with poly- 60 ceasea. 1 ne ca J , „ <, of brown oi i. 

phosphoric acid (30 ml) and heated on the steam bath and ^»P>£" £ * „ hi n 

Lh stirring for 20 minutes. ^^V^ ™ -^^SS^SSU *** eLr/petroleum 

then poured onto ice and stirred with ethyl acetate. 1 he P H sub-title com- 

%SL orange ?o,id. Recusation of this soiid fron, py - l^^^^y^o^o^- 

ethyl acetate gave the required product as fluffy orange (c) 4-N ttnyiam.no . prupy 

needles mp 187°— 188* C. 
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4-(N-Acetyl-N-ethyl)amino-3-propyl-2-hydrox- 
yacetophenone (44 g) was refiuxed in 48% hydrogen 
bromide in glacial acetic acid (100 mis), glacial acetic 
acid (500 mis) and water (20 mis) for 6 hours. The reac- 
tion mixture was poured on to ice-water and extracted 5 
with ethyl acetate which was washed with water, so- 
dium bicarbonate solution, then water again and dried 
over magnesium sulphate. The organic solvent was 
evaporated to dryness to leave the sub-title compound 
as a red oil (34 g). The structure was confirmed by 10 
NMR and mass spectroscopy. 

(d) Methyl 6-acetyl-l-ethyl-7-hydroxy-4-oxo-8-pro- 
pyl-4H-quinoline-2-carboxylate 

The amine product of step (c) (17 g) and dime- 
thacetylenedicarboxylate (11.3 mis) were refiuxed in 
ethanol (300 mis) for 17 hrs. The reaction mixture was 
cooled and evaporated to dryness to leave a deep red 
oil. This oil was chromatographed on a silica gel col- 
umn using ether/petroleum ether (1:1) as eluant to give 
19.1 g of dimethyl l-(4-acetyl-3-hydroxy-2-propyl- 
phenyl)-N-ethylaminoma!eate m.p. 83°-87° C. 

The maleic ester (5 g) was heated and stirred in poly- 
phosphoric acid (100 mis) on the steam bath for 10 
minutes. The reaction mixture was cooled and poured 2J 
on to a mixture of ice-water and ethyl acetate. The 
organic solution was separated, washed with water and 
dried over magnesium sulphate. The solvent was evapo- 
rated to dryness to leave a pale yellow solid. This prod- 
uct was purified by high pressure liquid chromatogra- 3Q 
phy to give 2.6 g of the sub title compound m.p. 
121°-123 4 C. 

Analysis Found: C: 65.5%; H; 6.6%; N; 4.2%: 
Ci 8 H 2 N0 5 Required: C: 65.3%; H; 6.34%; N; 4.23%. 

Methyl 6-acetyl-l-ethyl-5-hydroxy-4-oxo-4H-quino- 35 
line-2-carboxylate was obtained from the purification as 
a pale yellow solid (100 mgs). 

(e) Diethyl 4,6-dioxo-l -ethyl- 10-propyl-4H-6H- 
pyrano[3,2-g]quinoline-2,8-dicarboxylate 

The hydroxy ketone product of step (d) (1.0 g) and 40 
diethyl oxalate (3.3 mis) in dry dimethylformamide (25 
mis) were added to ether washed 50% sodium hydride 
(0.581 g) in dry dimethylformamide (20 mis) and the 
reaction mixture stirred for 4 hours. The reaction mix- 
ture was then poured into water, acidified and extracted 45 
with ethyl acetate, which was then washed with water 
and dried over magnesium sulphate. The solvent was 
evaporated to dryness to give an oil which was dis- 
solved in ethanol (100 mis) and concentrated hydro- 
chloric acid (a few drops) added. The solution was 50 
refiuxed for i hr, cooled, poured into water and ex- 
tracted with ethyl acetate, which was washed with 
water and dried over magnesium sulphate. The solvent 
was evaporated to dryness to leave an oil which solidi- 
fied on trituration with 40°-60° petroleum ether (1.2 g). 55 
The structure of the compound was confirmed by 
NMR. 

(0 4,6-Dioxo- 1 -ethyl- 10-propyl-4H,6H-pyrano[3,2- 
g]quinoline-2,8-dicarboxylic acid 

The above bis ester (1.0 g) and sodium bicarbonate 60 
(0.787 g) in ethanol (85 mis) and water (32 mis) were 
refiuxed for 4 hours. The reaction mixture was poured 
into water, acidified and the precipitate was collected 
by filtration and dried. The product was purified by 
triturating with boiling ethanol, then twice with boiling 65 
acetone. Afler each trituration the mixture was centri- 
fuged and the supernatant liquid was removed by de- 
cantation. The residual solid was dried to give 0.547 g of 
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the required di-acid as a yellow powder m.p. 298' , -300 ,, 
C. dec. 

Analysis: Found: C: 61.3% H; 5.0% N; 3.6%: 
C19H17NO7 Required: C: 61.5% H; 4.6% N; 3.79%. 

(g) Disodium 4,6-Dioxo- 1 -ethyl- 10-propyl-4H,6H- 
pyrano[3,2-g]quinoline-2,8-dicarboxylate 

The above di-acid (4.098 g), suspended in water (100 
mis) and was treated with sodium bicarbonate (1.82 g). 
The resulting solution was filtered and the filtrate was 
treated with acetone until complete precipitation of the 
product had occurred. The required di-sodium salt was 
filtered off and dried to give 3.39 g of a pale yellow 
powder. 

Analysis: Found: C: 51.1%; H; 4.3%; N; 3.0%: 
C19H15MN2O7 Required: C: 51.1%; H; 4.1%; N; 3.1% 
(6.9% water). 

EXAMPLE 3 
The following compounds may also be made by the 
processes described above: 

(i) 5-Ethyl-4,8-dioxo-10-propyl-4H,8H-pyrano[2,3- 
h]quinoline-2,6-dicarboxylic acid 

(ii) 4,10-Dioxo-4H,10H-pyrano[2,3-f]quinoline-2,8- 
dicarboxylic acid 

(iii) 10-Bromo-4,6-dioxo-4H,6H-pyrano[3,2-g]quino- 
line-2,8-dicarboxylic acid 

(iv) 5-Hydroxy-4,6-dioxo-10-propyl-4H,6H- 
pyranol3,2-g]quinoline-2,8-dicarboxylic acid ;P1 
(v) 4,9-Dioxo-4H,9H-pyrano[2,3-g]quinoline-2,7- 
dicarboxylic acid 

(vi) 4,10-Dioxo-4H,10H-pyrano[2,3-f]quinoline-2,8- 
di[N-(tetrazol-5-yl)]carboxamide 

(vii) 10-Bromo-4,6-dioxo-2,8-di-(tetrazol-5-yl)- 
4H,6H-pyrano[3,2-g]quinoline. 

We claim: 

1. A compound having the formula 




■COOH 



in which R6 and R7 form a chain — COCH=C- 

(COOH)— O— , 
R5 and Rg, which may be the same or different, are 

sterically compatible substituents selected from 

hydrogen and alkyl having up to 8 carbon atoms, 

and 

Rg is hydrogen or alkyl having up to 8 carbon atoms, 
and pharmaceutically acceptable salts and ethyl es- 
ters thereof. 

2. A compound according to claim 1, wherein each of 
R5, Rs and R g , when they are alkyl, contain up to 4 
carbon atoms. 

3. A compound according to claim 1, wherein the 
— COCH=C(COOH)— O— chain is bonded with the 
— O — end thereof in position R7. 

4. A compound according to claim 1, wherein R5 and 
Rg are selected from hydrogen and propyl. 

5. A compound according to claim 1, wherein K g is 
ethyl. 

6. 4,6-Dioxo- 1 -ethyl- 1 0-propy l-4H,6H-py rano[3,2- 
g]quinoline-2,8-dicarboxylic acid or a pharmaceutically 
acceptable salt thereof. 



# 
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4,474,787 



7. 4,6-Dioxo-10-propyl-4H,6H-pyrano[3,2-g]quino- 
line-2,8-dicarboxylic acid or a pharmaceutical^ accept- 
able salt thereof. 

8. A pharmaceutical composition suitable for the 5 
treatment of a condition involving an antibody antigen 
reaction or a reflex pathway comprising an effective 
amount of a compound according to claim 1 in combi- 
nation with a pharmmaceutically acceptable adjuvant, iq 
diluent or carrier. 



18 



9. A composition according to claim 8 comprising 
less than 80% by weight of active ingredient. 

10. A composition comprising from 0.01 mg to 50 mg 
of a compound according to claim 1, as active ingredi- 
ent, in unit dosage form. 

11. A method of treatment of a condition involving 
an antibody antigen reaction or a reflex pathway, which 
comprises administering an effective amount of a com- 
pound according to claim 1 to an animal suffering from 
such a condition. 



15 



20 



30 



35 



40 



45 



50 



55 



65 



APPENDIX 4 



Certificate of Correction on 
U.S. Patent No. 4,474,787 and 
'ending Request for a Certificate 
Correction filed February 17, 199 



DEC-21-'92 19:08 T-RUSSELL GEORGES 4752 tt856-08 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 

DATED 

INVENTOR(S) 



4,474,787 
October 2, 1984 

HUGH CAIRNS ET AL. 



It is certified .that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 5, line 36, "an an" should be — and an—. 



Column 9, line 33, 
Column 16, line 15, 



C ig H 15 MN 2 0 7 « 



(SEAL) 



-CH" should be — -OH — . 

should be 

" C 19 H 15 NNa 2°2--- 

Signed and 3raled this 

Ninth Day Of April 1985 



Attest: 



Attesting Officer 



DONALD J. QU1GG 
Acting Commissioner of Patents and Trademarks 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



U.S. Patent No. 4,474,787 
Granted October 2, 1984 



U.S. Serial No. 06/344,982 
Filed February 2, 1982 



7,6 DI0X0-4H, 6H, PYRANO 
[3 , 2-g] QUINOLINE 
DICARBOXYLIC ACIDS AND 
ANT I- ALLERGIC USE THEREOF 

Group Art Unit 12 9 
Examiner : 

Daniel B. Springer 



REQUEST FOR CERTIFICATE OF 
CORRECTION UNDER RULE 3 22 



Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Sir: 

Patentees respectfully request a Certificate of 
Correction to be issued for the above - identified U.S. Patent 
correcting the patent as noted in the attached "Certificate 
of Correction" Form PTO 1050 (Rev. 3-82). Duplicate copies 
of the form are attached hereto. 

The error is the fault of the Patent Office. The 
correct structural formula of the compound was given in 
claim 17 (Amendment A, March 11, 1983) , which appears as 
claim 1 of the issued patent . 



By 



Respectfully submitted, 



MARSHALL, 0 ' TOOLE , GERSTEIN, 
MURRAY & BICKNELL 




Basil P. Mann (18,464) 
A Member of the Firm 
Attorneys for Applicant (s) 
Two First National Plaza 
Chicago, Illinois 60603 
(312) 346-5750 



Cbicagrf, Illinois 

" i 7 

42489 ' 



U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office 



INSTRUCTIONS: This form is for u 



n preparing Certificate of Corre 



n copy for printing by the Patent and Trademark Office. 



■ Return both parts of this form. DO NOT FURNISH PHOTOCOPIES FOR PRINTING. 

■ Type within the borders printed on the form. 

■ Use a typewriter that will give dean, clear impressions. Unsuitable copy will have to be retyped and therefore delay printing. 

Use a typewriter with a carbon ribbon if possible. If a fabric ribbon typewriter is used, the ribbon should be medium 
inked and in good condition. Changes are best made with white correction fluid. 

9 If necessary, staple in the area indicated in the left margin, ONLY. 

■ Type mailing address and patent number below within the perforated area. 

■ Indicate additional printed copies requested at 30<t per page. 

torn of the last page of the form for the placement of the signature of the 



ADEMARK OFFICE — 



Stapl* 1 

Here 0C 
Only I *~ 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 

DATED 

INVENTOR(S) 



4,474,787 
October 2, 1984 
HUGH CAIRNS ET AL . 



It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 



Column 16, claim 1, the structural formula should be 
as follows: 




MAILING ADDRESS OF SENDER: 

Marshall, O'Toole et al. 
Two First National Plaza, 
Chicago, Illinois 60603 



patent no. 4,474,787 



Suite 2100 



No. of add'l. copies 
<s> 30« per page 



FORM PTO 1050 (REV. 3 82t 



APPENDIX 5 



Maintenance payment receipts 
U.S. Patent No. 4,474,787 



UNITED ST AXES DEPARTMENT OF COMMERCE 
Patent and T^Bnark Office 

Address: COM^^ONEI 



0001?'" 



COflPUTEP PA TEH T Anriljr.r ri£-: 
lill JEFFERSON I/el'IS HIP^h' 



MAINTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will 
r in column 10, "status" below. 



If a maintenance fee payment is defective, the reason is indicated by code in column 10, "status" below. 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1 .20(k) and (I). 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
plated patent number. THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON - 
RECEIPT OF ACCEPTABLE CORRECTION. 



ITM PATENT 

Ne? i-ujHeep 


i E. FEE 




SEKIf:L 


PATENT 
DATE 


FILE PA> SHL 
OAl'E YP EN T 


STAT 


1 4 ■ -1 "• 4 * ~ '-■ ~ 


] ""' (* <: 1' . 

171 






3 0/02/S* 


'.•2/02/ 2 04 NO 


PAID 
PAID 



If the "status" column for a patent number listed abova dom not Indicate "PAID" a coda or an asterisk 

(*) will appear in the "status" column. Where an asterisk (*) appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement. 



AT TV DKT 
riUHBGR 
61 Bl 



DIRECT THE RESPONSE TOGETHER WITH PART B OF THIS NOTICE, AND ANY QUESTIONS ABOUT THIS NOTICE TO: 
COMMISSIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON, DC 20231 



PTOL-439 <BEV 1-851 



PART A 



UNITED STAJFS DEPARTMENT OF COMMERCE 
Patent and T^Bnark Office 



1113 JEFFEP 



MAINTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will 
appear in column 10, "status" below. 

If a maintenance fee payment is defective, the reason is indicated by code in column 10, "status" below. 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 



If the statement of small entity status is defective the reason is indicated below in column 10 for the 
plated patent number. THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON - 
RECEIPT OF ACCEPTABLE CORRECTION. 



PATENT FE£ FEE 3UK SERIAL PATENT FILE PAY SHL 

MUfisep ':■:■£ ^nobi-r ch-*i*oe ni^es* • gate oate yf- ent stat 

* i f " f:" ;-•<• «•;. *ii 2 } 0/02/ J?* 02/02/^2 04 NO PAID 

-\.*r l.7'3 -«50 *:■ - -"t3 ? ■ I It l').")Zr^ >■ i ■ 1 '"• ■'32 04 NO PAID 



If the "status" column for a patent number listed above does not Indicate "PAID" • code or an asterisk 

(*) will appear In the "status" column. Where an asterisk (*} appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement. 



ATT Y n KT 
NUMBER 
. 6191 



DIRECT THE RESPONSE TOGETHER WITH PART B OF THIS NOTICE, AND ANY QUESTIONS ABOUT THIS NOTICE TO: 
COMMISSIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON, DC 20231 



PTOL -439 (REV. 1851 



PART A 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Tj^wark Office 

Addrew: 



<0R WihBf.. 
00019? 



CQHPUTER PATENT h n n U I. T £ 
Z COHPU I'e?- Pflrenr Arir.uIT If:! 
1111 JEFFERSON. DMUS HK-HM 

suite i 1 



MAINTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will 
appear in column 10, "status" below. 

If a maintenance fee payment is defective, the reason is indicated by code in column 10, "status" below. • 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. *"! 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
plated patent number. THE STATEMENT OF SMALL ENTITY-STATUS WILL BE ENTERED UPON - " 
RECEIPT OF ACCEPTABLE CORRECTION. 



PATENT FEE FEE SUR SERIAL PATENT FILE PAY SML 

NUMBER •i0€. AMOUNT CHWE "ijhE:E* • DATE DATE YP ENT STAT 

4.4^ t -ij" 1-0 225 <>;.•? * 2 J0/02/S* O2/02/P2 04 NO PAID 

1,*7H.*C2 L7-J -a so ■ 124 L ') ■■' 0 Z • <t •? I • / 1 •"• - ,! 33 04 NO PAID 



If the "status" column for e patent number listed above does not Indicate "PAID" a code or an asterisk 

(*) will appear in the "status" column. Where an asterisk (*) appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement. 



ATTV DKT 

NUMBER 
6181 



DIRECT THE RESPONSE TOGETHER WITH PART B OF THIS NOTICE, AND ANY QUESTIONS ABOUT THIS NOTICE TO: 
COMMISSIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON, DC 20231 



PTOL 439 IREV. 1-851 



PART A 



UNITED STA; 
Patent and Tj 



ATESO 
'^^wai 

IWS^)NI 



DEPARTMENT OF COMMERCE 
irk Office 



PAYOR MUh8F.fi' 



COMPUTER P'AT€Nr ahNU T. " f£' ; 
y, COflF'U Ifi-: PATENT AfMJlU 
1U1 JEFFERSON. J/ftOIS HK-H 

:?!iT."E 5 L 4 

arlihston> Uft :r?o; 



MAINTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will 
appear in column 10, "status" below. 

; If a maintenance fee payment is defective, the reason is indicated by code in column 10, "status" below. ! . 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION.^ 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
.^related patent number. THE STATEMENT OF SMALL ENTITY-STATUS WILL BE ENTERED~UPON~~ 
RECEIPT OF ACCEPTABLE CORRECTION. 



PATENT FEE FEE =:l)R SERIAL PATENT FILE RAY. SHL 

Hutieep amount ch-*poe *Hji*ee* • date date yr ent stat 

Ar^l,"^ ,11:5 i<t •;i44.«'Li2 10/02/S* O2/02/RZ 04 'NO RAID 

.\. a -r-oz 171 ■■ i 5<) • VU L »>/■:) <V 3 0 j. / I •'• >' ! 3;2 04 NO PAID 



If the "status" column for a patent number listed above does not indicate "PAID" a code or an asterisk 

(*) will appear In the "status" column. Where an asterisk (*) appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement. 



IT* ATTY DKT 

.'BP NUMBER 
1 618.1 



DIRECT THE RESPONSE TOGETHER WITH PART B OF THIS NOTICE, AND ANY QUESTIONS ABOUT THIS NOTICE TO: 
COMMISSIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON, DC 20231 



PTOU439 (REV. 1-85) 




UNITED ST AXES DEPARTMENT OF COMMERCE 
Patent and T^^iark Office 



'f 0 R MiJHBf. 
000197 



till JtF FE FvSHU V.'" -, H.II-f 



nA CLE 



MAINTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will 
r in column 10, "status" below. 



:lf a maintenance fee payment is defective, the reason is indicated by code in column 10, "status" below. 1 . f i 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S*) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
lated patent number. THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTEREDUPON 
RECEIPT OF ACCEPTABLE CORRECTION. 



PATENT 
NUHBEP 



3 E R I Pt I. PATENT FILE PAY. SML 

''!ji-es- ■ date oa re YR ent 



02/02/B2 0"» NO PAID 
0L-' f-." '3 ;2 01 MO PAID 



If the "status" column for a patent number listed above does not Indicate "PAID" a code or an asterisk 

(*) will appear in the "status" column. Where an asterisk (*) appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement. 



ATTY DKT 
NUMBER 
6181 



DIRECT THE RESPONSE TOGETHER WITH PART B OF THIS NOTICE, AND ANY QUESTIONS ABOUT THIS NOTICE TO: 
COMMISSIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON. DC 20231 



PTCX-439 (REV. 1-851 



PART A 




UNITED STA1ES DEPARTMENT OF COMMERCE 
Patent and T^Anark Office 



0001 ?' 7 



COrtPUTEP F-rtF€Nr wLl I ■ IfcV ; 

1111 dEFTLRBOiJ [/ft '.'IS HIl-r^A* u3^Z9/yS 



MAI NTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will 
appear in column 10, "status" below. 

. If a maintenance fee payment is defective, the reason is indicated by code in column 10, "status" below. 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. *-v 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
related patent number. THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON" " 
RECEIPT OF ACCEPTABLE CORRECTION. 



PdT E i-'T Ff.c FEE 8 UK rSERIfcL PATENT FILE PAY SML 

r«Uri6EP «".0€ anObor CH-i- Ce >nyr.Wi* ■ DATE Of YP ENT STAT 

a i 4 - , *i «• ~ >•" -• <: t ■ ; : . 10/02/s* 02/02^2 o« no paid 

f.*-<».so2 !.7i - ;, ?o • •♦•3? . r-i* 10/ oz. 0 ; • .•■3:^ oh mo paid 



If the "status" column for a patent number listed above does not Indicate "PAID" a code or an asterisk 

(*) will appear In the "status" column. Where an asterisk (*) appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement. 



IT* ATT Y DKT 

<"6P NUMBER 
1 61 Bl 



DIRECT THE RESPONSE TOGETHER WITH PART B OF THIS NOTICE, AND ANY QUESTIONS ABOUT THIS NOTICE TO: 
COMMISSIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON. DC 20231 



PTOL-439 (REV. 1-85) 



PART A 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Tra^Airk Office 



PAYOR NUHSER 
000197 



C 13 fi P U TEP PAT E N 7 h N ri U J. r r i£ - 

U COrtfUVe?: PA TEN r fWiJlTlH'i rrii-.il*-- «: . OhI'E n r-'i r . !... K 0 

1111 JEF PERSON DAVIS H1PHMA* U3/29/B8 
3 ! i T. T" E ' t J 

ARLINGTON- Va 2* 102 



MAINTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will 
appear in column 10, "status" below. 

: If a maintenance fee payment is defective, the reason is indicated by code in column 10, "status" below. v 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION.*?, 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
plated patent number. THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON" 
RECEIPT OF ACCEPTABLE CORRECTION. 



ITH PATENT FEE FEE BUR SERIAL PATENT FILE PAY ShL 

NEP HUflEEF COE AHQUHT CHAfrOE Hlj^eE* • DATE OAT'E YR ENT STAT 

4.4-"<l r -t:- i " 0 21' 5 Oc. •?« 4. J0/02/S4 O2/02/P2 04 NO PAID 

I '302 1 7 '3 ■ 126 l«>/0 2/9* 0 L ■■ 1 - 04 NO PAID 



If the "atatus" column for a patent number listed above does not Indloata "PAID" a code or an asterisk 

(*) will appear in the "status" column. Where an asterisk (*) appears, the codes are set out below by the 
related item number, An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement. 
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APPENDIX 6 



Clinical trials undertaken under 
IND 21,544 together and 
submissions to the FDA under NDA 19-6 
between 3 0 October 19 8 6 and 3 0 November 



U.S. Clinical Trials for Tilade® Inhaler 



The U.S. clinical program was initiated on April 11, 1983 with submission of the first clinical 
protocol under IND 21,544 for Study CR 587. Below is a list of all clinical studies conducted 
under the IND: 



Study No. 


Start Date 


Finish Date 
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CR 2181 


30-JUL-91 


ONGOING 


CR 2212 


30-SEP-91 


ONGOING 


CR 2255 


30-OCT-91 


ONGOING 


CR 2264 


26-NOV-91 


ONGOING 


CR 2279 


15-DEC-91 
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CR 2336/2337 


17-AUG-92 
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CR 2340* 
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*Final medical report pending, data from study not included in NDA safety database 
**Final medical report pending, data from study included in NDA safety database 



Submissions Under NDA 19-660 



Tilade® Inhaler 



Date 
October 30, 1986 

February 27, 1987 
April 30, 1987 
May 1, 1987 

May 11, 1987 

May 12, 1987 



June 11, 1987 



July 8, 1987 



July 17, 1987 



Description 

Submission of the (pre-NDA) chemistry, manufacturing and 
controls section 90-120 days before anticipated submission 
of the remainder of the new drug application. 

Original NDA Submission. 

Additional preclinical data (SE 6535/1). 

All CRFs for US Study No. 701B, C & D (Requested by Dr. 
Hoberman). 

All CRFs for US Study No. 84-754 (Group III) (Requested 
by Dr. Hoberman. 

Requested by Dr. Straus : 

1) Additional data for US Study No. 84-754 (Group III) 
concerning the percentage predicted FEV l values. 

2) Additional data for US Study No. 701 concerning 
abnormal laboratory values. 

Response to Dr. Clyde Oberlander's (FDA) telephone 
comments on May 13, 1987 concerning the expression of 
lethal dose in Safety Evaluation (SE) 5338. 

Requested by Dr. Hoberman : 

1) Additional statistical analyses for US Study No. 84 
754 (Groups Mil) on the patients bi-weekly mean 
diary symptom scores for daytime asthma, nighttime 
asthma and cough over the final eight weeks of 
treatment. 

2) Reference for the Mack-Skillings tests which were 
used in the analysis of the foreign trials. 

Requested by Dr. Straus : 

Tables demonstrating the maximum percentage decrease in 
FEV 1? after challenge for each patient in SD 4943/A (Cold 
Air Challenge Study). 



Date 
August 18, 1987 



August 21, 1987 



August 26, 1987 



August 27, 1987 



September 18, 1987 



September 24, 1987 



October 14, 1987 



Description 
Requested by Dr. Hoberman : 

Information includes for each domestic therapeutic study 
(#701 and #84-754), a tabulation of the number of patients 
who improved or deteriorated from baseline based on the 
patient's diary scores for the baseline period, and the final 
two weeks of double-blind treatment. 

Requested by Dr. Antoine El Hage, 

Division of Scientific Investigations : 

Forms FDA 1573, curricula vitae and protocols for Studies 

SDs 10508, 10509 and 10510 (US #84-754) as submitted in 

the original NDA. 

Requested by Dr. Antoine El Hage. 
Division of scientific Investigations : 

Raw data for the first five patients receiving active drug in 
SDs 10508, 10509 and 10510 (US #84-754) 

Notification to the Division of Surgical-Dental Drug 
Products of the information sent to Dr. Antoine El Hage 
(Division of Scientific Investigations) on August 21 and 26, 
1987. 

Response to FDA letter of September 14, 1987 concerning 
revisions to the draft package circular under the 
PRECAUTIONS and OVERDOSAGE sections and 
comments concerning a literature article (revised draft 
package circular submitted). 

Response to FDA letter of August 17, 1987 with chemistry, 
manufacturing and control comments (microbiological 
concerns). 

120 Day Safety Update Report and medical synopsis of each 
of six recent Tilade therapeutic trials (SDs 10662, 10664, 
10665, 10638, 10636, 10549). Also included was a listing of 
foreign post-marketing adverse experience reports received 
for Tilade by Fisons pic (cross-referred to IND 21,544 for 
submission of full reports of these therapeutic trials. These 
were submitted on November 4, 1987 under IND 21,544). 



October 15, 1987 



Response to telephone comments received on October 14, 
1987 from Vivian Greenman (FDA) concerning our 
September 24, 1987 response to microbiological concerns. 



Date Description 

October 29, 1987 Requested by Dr. Straus : 

Re-analysis of data for US Study Nos. 701 and 84-754 
regarding combining a group of three symptom scores as 
one and also for information concerning the use of 
corticosteroids in SD No. 4795/A (CR No. 767). 

November 17, 1987 Revised Fisons Corporation finished product specifications. 

The revisions concern the Microbiological Test. 

January 15, 1988 Response to FDA letter of October 13, 1987 (chemistry, 

manufacturing and control comments). Response included 
stability data, revised finished product specifications and a 
revised package circular. 

February 2, 1988 Letter of cross-reference to DMF 1812 for Fisons 

Corporation, Bedford Massachusetts. 

July 15, 1988 Letter informing Division of an upcoming submission of a 

Clinical Amendment. 

August 23, 1988 Clinical Amendment : 

Submission of results of four clinical trials: 

SD 10950 (Tilade Inhaler vs. Intal® Inhaler vs. placebo) 

SD 10974; SD 10662; SD 10765 

August 29, 1988 Desk copy of August 23, 1988 submission sent to Conrad 

Ledet, Consumer Safety Officer (FDA) 

September 19, 1988 Response to Dr. Hoberman's September 12, and 13, 1988 

telephone calls which included contingency tables showing 
the number of patients in each treatment group for SD 
10950 who worsened by 1.00 or more points and those who 
did not for specified diary variables. 

September 21, 1988 Response to Dr. Straus' September 20, 1988 telephone call 

which included confidence intervals for the Intal Inhaler vs. 
Placebo comparison for SD 10950. 

October 12, 1988 Additional patent information (Patent No. 4,760,072). 

November 10, 1988 Response to FDA letter of June 14, 1988 (chemistry, 

manufacturing and control comments). Response included 
updated specifications and methods for drug substance and 
finished product, stability data, container-closure system 
information and a revised package circular. 



Date 

November 30, 1988 
December 2, 1988 



March 29, 1989 



April 7, 1989 



May 16, 1989 



June 12, 1989 



December 21, 1989 



March 1, 1990 



March 13, 1990 



April 5, 1990 



April 18, 1990 



Description 

Amendment to November 10, 1988 submission which 
included revised Fisons Corporation specifications. 

Requested by Dr. Straus : 

A presentation of confidence intervals for the difference in 
the proportion improving by 1.0 points or more, a 
presentation of the chemical structures of nedocromil 
sodium and cromolyn sodium and also schematics of six 
therapeutic trials. 

Notification of change of address for correspondence to 
Rochester, New York. 

Response to FDA letter of February 6, 1989 (chemistry, 
manufacturing and control comments). Response included 
information on container closure system, revised finished 
product specifications and methods, stability data and 
methods validation package. 

Submission to NDA of CFC Petition as submitted on 
December 23, 1987 to the Dockets Management Branch. 

Submission to Dockets Management of information on 
chloroflourocarbons as requested by Adele Seifried (FDA) 
on May 1, 1989. 

Response to FDA letter of September 12, 1989 (chemistry, 
manufacturing and control comments). Response included 
container-closure information, revised finished product 
specifications, stability testing information and information 
on particle size distribution test. 

Letter to Division regarding February 23, 1990 meeting 
between the Division and Fisons concerning chemistry, 
manufacturing and control issues. 

Draft minutes of February 23, 1990 meeting submitted to 
the Division for review. 

A copy of the Environmental Impact Analysis Report 
(EIAR) which was included in original application was 
submitted to Dockets Management Branch. 

Letter of authorization to refer to DMF 1557 for Fisons pic, 
United Kingdom. 



Date Description 

April 20, 1990 Minutes of February 23, 1990 meeting between the Division 

and Fisons concerning chemistry, manufacturing and control 



May 7, 1990 Requested by Dr. Hoberman : 

Plots of the empirical cumulative distribution functions for 
the change from baseline scores on a bi-weekly basis for 
daytime asthma, nighttime asthma, cough and concomitant 
medication use for US Study No. 85-36 (SD 10950). 

May 9, 1990 Requested by Dr. Straus : 

Literature article entitled "Inhibition of sulphur dioxide- 
induced bronchoconstriction by nedocromil sodium and 
sodium cromoglycate in non-asthmatic, atopic subjects". 

May 14, 1990 Submission of a list of 14 clinical questions conveyed by Mr. 

Conrad Ledet, CSO, to Dr. Robert Parker, Senior Director 
Regulatory Affairs, Fisons Corporation, by telephone on 
May 11, 1990. 

May 14, 1990 Submission of draft version of the summary document for 

the Pulmonary-Allergy Drugs Advisory Committee for the 
June 11, 1990 Advisory Committee meeting. 

May 15, 1990 Requested by Dr. Straus : 

Copies of CRFs for patients that were treatment failures for 
Fisons Study No. 85-36 (SD 10950). 

June 5, 1990 Fisons' agenda for our presentation at the Pulmonary- 

Allergy Drugs Advisory Committee Meeting on June 11, 
1990. 

July 31, 1990 Patent information (Patent No. 4,918,078). 

August 3, 1990 Response to Division's May 11, 1990 and July 2, 1990 

telephone requests (medical/clinical comments). Response 
included answers to clinical and statistical questions, certain 
case report forms as requested and draft Summary Basis of 
Approval (SBA). (Certain information provided on 
diskette). 



August 30, 1990 



Resubmission of a copy of the diskette from August 3, 1990 
submission as requested by Dr. Straus during a telephone 
conversation on August 29, 1990. 



Date 
August 31, 1990 



September 10, 1990 



September 24, 1990 
October 9, 1990 



October 15, 1990 



November 8, 1990 



November 8, 1990 



November 8, 1990 



November 13, 1990 



Description 

Response to FDA letter of April 5, 1990 (chemistry, 
manufacturing and control comments). Response included 
information concerning particle size analysis, PNAs, revised 
finished product specifications and methods and stability 
data. 

Requested by Dr. Straus : 

Ten diskettes containing SAS data sets for two studies: 
US No. 84-754 (SD 10509) 
US No. 85-36 (SD 10950) 

Request for a meeting concerning status of NDA. 

Requested by Dr. Straus : 

Reanalysis of US Study No. 84-754 (SD 10509) excluding 
patients who did not meet the reversibility entry criterion for 
the study (Hard copy and diskette). 

Submission of NDA Safety Update Report and reports of 36 
clinical studies that had recently been compiled. A list was 
also included of all ongoing trials which included studies still 
being conducted as well as those pending final reports. 

Requested by Dr. Hoberman : 

Reanalysis of Study SD No. 10509, No. 701, and SD No. 
10950 (Hard copy and diskette). 

Requested by Dr. Straus : 

Data on diskette from the October 15, 1990 Safety Update 
submission (Volume 22). An additional copy of Volume 17 
from October 15, 1990 submission with the draft Summary 
Basis of Approval (SBA) and copies of foreign labeling, and 
an additional copy of the diskette with the draft SBA was 
also submitted. 

Letter requesting discussion of Tilade NDA and Division 
review priorities with Dr. Gregory Burke (FDA). 

Requested by Dr. Straus/Dr. Hoberman : 

Reanalysis of Fisons Studies SD 10950 and SD 10509 based 

on the exclusion of six additional patients (Hard copy and 

diskette). 



November 16, 1990 



Amendment to Environment Assessment as requested by 
Dr. Phillip Vincent, Environmental Assessment Officer 
(FDA). 



Description 



Patent Information (Patent No. 4,918,078). 
Requested by Dr. Hoberman : 

Additional desk copy and diskette of our November 13, 1990 
submission. 

Response to FDA letter of November 23, 1990 concerning 
low first actuations of inhalation aerosols. 

Copy of December 10, 1990 submission sent to Dr. Guiragos 
Poochikian, Reviewing Chemist (FDA). 

Letter to the Division (Dr. G. Burke) requesting the status 
of outstanding issues concerning the Tilade NDA. 

Requested by the Division : 

Resubmission of information provided in our August 3, 1990 
submission concerning distribution for missing data for 
patients who were included in the analysis for Studies 701B 
(SD 4812/1), 84-754 (SD 10509), and 85-36 (SD 10950). 

Letter to Dr. M.A. Goheer, Pharmacologist (FDA) in 
follow-up to a January 31, 1991 telephone communication 
concerning our carcinogenicity studies. 

Requested by the Division : 

1) Revised draft labeling that reflects discussion at the 
June 1990 Advisory Committee Meeting. Copies of 
all labeling used in foreign countries where Tilade 
Inhaler is approved were also included. 

2) Copies of last submitted Annual Reports for all 
nedocromil products under an open IND. 

Letter to Division (Dr. G. Burke) requesting the status of 
certain Tilade issues. 

Facsimile transmission to Mr. Joseph Buccine, CSO which 
contained a copy of the February 1, 1991 letter to Dr. G. 
Burke (FDA). 

Requested by the Division : 

Submission on diskette of the draft text of the package 
circular, references and patient instructions as submitted to 
the Division on February 1, 1991. 



Date 
February 7, 1991 

February 14, 1991 



February 22, 1991 



March 5, 1991 



March 6, 1991 



March 8, 1991 



March 8, 1991 



Description 

Desk copy of Section 2.E. and Section 4 (Nonclinical 
Pharmacology and Toxicology) from original NDA 
submission of February 27, 1987 sent to Mr. Joseph Buccine, 
CSO (FDA) as requested. 

Requested by the Division : 

1) Case report forms representing all patient deaths that 
occurred in reported NDA clinical studies and 
representing all patients in clinical studies who 
received Tilade and were withdrawn for reasons of 
fatigue, depression, abdominal pain, dyspepsia and 
tremor. 

2) Additional information in reference to the October 
15, 1990 Safety Update: 

• Unusual events categorized by study for 
controlled clinical trials involving Tilade and 
placebo as specified. 

• Additional formats of SAS data sets for 
adverse experience data submitted with the 
October 1990 Safety Update Report (Hard 
copy and diskette). 

Requested by the Division : 

1) SAS data sets for three-month animal safety studies 
(hard copy and diskette). 

2) A listing of user terms designated under the WHO 
classification for chest pain. 

3) Discussion of a request by Dr. Sherwin Straus (FDA) 
for the data base for the clinical study described in a 
literature article. 

Letter to the Division (Dr. G. Burke) requesting clarification 
of the approvability of the application. 

Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
which contained a copy of the March 5, 1991 letter to Dr. 
Burke. 

Response to comments received from the Division on 
February 25, 1991 by facsimile transmission concerning the 
adequacy of the mouse 21-month carcinogenicity study 
submitted in the Tilade Inhaler NDA. 

Requested bv Dr. Straus : 

Tabulations for the liver function test data from US studies 
(hard copy and diskette. 



Date 



Description 



March 12, 1991 



March 15, 1991 



Letter to the Division requesting a meeting with the 
reviewing Chemist to discuss the contents of the February 
27, 1991 letter from the Division which commented on 
manufacturing and control deficiencies. 

Requested by Dr. Straus : 

1) Listing of all patients reporting adverse events coded 
as arthralgia, arthritis or arthritis rheumatoid in 
controlled studies for Tilade and a listing of other 
events reported by these patients. 

2) Listing of patients withdrawing from Tilade clinical 
trials, reported separately for patients less than and 
greater than fifty years old due to headache, 
diarrhea, vomiting, taste perversion, nausea, 
pharyngitis or fatigue. 

3) Listing of patients withdrawn due to unusual events 
from placebo controlled studies with Tilade taken at 
doses of 4mg QID. 

4) Background information on the Tilarin® (nedocromil 
sodium nasal spray; IND 26,651) SGPT data set. 



March 25, 1991 Letter to the Division confirming initial labeling discussions 

with the Division scheduled for March 28, 1991. (List of 
attendees included). 

April 2, 1991 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 

consisting of portions from our February 14, 1991 
submission. 



April 4, 1991 



Requested by the Carcinogenicity Assessment Committee 
(FDA) : 

Copies of three preclinical studies on cromolyn as originally 
submitted under NDA 16-990 Intal® Capsules and referred 
to in subsequent applications for cromolyn sodium drug 
products. 



April 15, 1991 



1) Revised draft labeling (hard copy and diskette) 
reflecting the labeling changes agreed to be made at 
the March 28, 1991 meeting with the Division. 

2) Summaries of clinical safety data: 

♦ Tilade use in pregnancy. 

• Isolated cases of transaminase elevation with 
Tilade Inhaler - A Review. 

3) English translations of previously submitted foreign 
labeling. 



Description 



Six desk copies of April 15, 1991 submission sent to Mr. 
Joseph Buccine, CSO (FDA) as requested. 

Response to FDA letter of February 27, 1991 (chemistry, 
manufacturing and control comments). Response included 
adding Rochester, NY as an alternative to Bedford, MA for 
US testing of Tilade, revised specifications and methods and 
information/data concerning particle dispersion. 

Letter to the Division (Dr. G. Burke) requesting clarification 
of the approvability of the application. 

Requested by the Division ; 

1) A list of all patients with creatinine greater than 2.5. 

2) A list of all patients with an increase in eosinophils 
from baseline of more than 10%. 

3) A list of patients with WBC less than 500 at any 
time. 

4) A list of patients with platelets less than 75,000 
anytime. 

5) A list of studies with EKG data. 

6) All hematology data. 

7) Inclusion of dose as a variable in a previously 
submitted data set (hard copy and diskette). 

8) Attachments not included in April 15, 1991 
submission. 

Requested by the Division : 

1) Specific adverse event preferred terms for patients 
not withdrawn from clinical trials due to adverse 
events (diskette). 

2) Table 4 from the October 15, 1990 Safety Update 
excluding dropouts and including doses in total mg 
(diskette). 

3) CRFs for patients of the total safety data base who 
experienced certain specified adverse events and 
CRFs for Tilade patients withdrawn for reasons as 
specified. 

Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
with a chronological listing of clinical submissions under the 
NDA for Tilade Inhaler. 

Facsimile transmissions to Mr. Joseph Buccine, CSO (FDA) 
with copy of Dr. Zimmerman's (Fisons Corporation's 
consultant) report regarding hepatotoxicity. 



Description 



Facsimile transmission to Mr. Joseph Buccine, CSO (FDA), 
summarizing recent meetings and telephone communications 
with the Division. 

Submission of report by Dr. Hyman Zimmerman (Fisons 
Corporation's consultant) regarding the effects of Tilade on 
the liver. 

A listing of clinical trials which were identified in the Tilade 
Unusual Events Summary which was part of the October 15, 
1990 Safety Update Report. The listing notes which of 
these were submitted under NDA 19-660 and when. 

Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
which included a page from a case report form for Patient 
1073, CR 1092 from our February 14, 1991 submission which 
was inadvertently not included. 

Case report form for a patient which was not included with 
our May 31, 1991 submission (Patient LY05 from CR 940). 

Requested by Dr. G. Turner 

Division of Scientific Investigations : 

Case report forms for all subjects entered into CR1072 (SD 

10950) from sites as specified with a copy of the protocol 

and amendments for this study. 



Notification to the Division of Oncology and Pulmonary 
Drug Products of the documentation sent to Dr. G. Turner 
(Division of Scientific Investigations) on June 21, 1991. 

Revised draft labeling as requested by the Division. 

Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
of the data sheet for Tilade from the ASPI Data Sheet 
(1990-91 issue) as requested. 

Position paper which discusses the rationale behind, and the 
justification for, the dose selection in the 21-month mouse 
carcinogenicity study. 

Facsimile transmission of revised draft labeling in response 
to the draft labeling received from the Division by facsimile 
on July 3, 1991. Confirmation of attendees for the July 12, 
1991 meeting between Fisons and the Division is also 
included. 



Description 



Documentation submitted to Dr. Alan Taylor, Supervisory 
Pharmacologist (FDA) which supports the presence of an 
effect of nedocromil sodium on various inflammatory cell 
types and which supports the statements made in the draft 
labeling. 

Revised draft labeling in follow-up to July 12, 1991 meeting 
(hard copy and diskette). 

Facsimile transmission to Dr. Alan Taylor, Supervisory 
Pharmacologist (FDA), of copies of journal publications 
cited as references in our July 19, 1991 draft labeling (as 
requested). 

Submission to Mr. Joseph Buccine, CSO (FDA), of an 
additional diskette of our July 19, 1991 draft labeling (as 
requested). 

Facsimile transmission to Dr. G. Poochikian, Deputy 
Chemistry Supervisor (FDA), which includes draft minutes 
from the Tilade chemistry meeting on July 31, 1991. 

Amendment to draft labeling submitted on July 19, 1991 
which included revised immediate container labels, cartons 
and shipper labels. 

Summary document for the nedocromil sodium rat 
carcinogenicity study as requested. 

Letter to Division (Dr. G. Burke) regarding timely resolution 
of chemistry issues and approvability of the NDA. 

Submission of minutes of July 31, 1991 meeting with the 
Division concerning chemistry, manufacturing and control 
issues. Also included was a response to a number of 
questions which arose during the meeting. 

Informal submission to Dr. Sherwin Straus, Medical Officer 
(FDA), of the draft Medical and Statistical Report for 
Fisons Study No. 87-11 A entitled "A Double-Blind 
Multicenter Group Comparative Study of the Efficacy and 
Safety of Tilade® (nedocromil sodium) BID vs. Placebo in 
the Management of Adults with Reversible Airways 
Obstruction." 



Description 



Submission of chemistry, manufacturing and control 
information/data in response to issues discussed at the July 
31, 1991 meeting. Included was response to questions from 
July 31, 1991 meeting and minutes from that meeting, 
particle size/dispersion data, valve processing information, 
updated drug substance specifications and methods, updated 
finished product specifications and methods, updated post- 
approval stability protocol and a report on the study of 
effects of valve orientation and time on the first and second 
sprays of Tilade MDI. 

Response to telephone comments received on August 16, 
1991 by Dr. Alan Taylor, Supervisory Pharmacologist 
(FDA), regarding the mouse carcinogenicity study. 

Submission to Dr. Sherwin Straus, Medical Officer (FDA), 
of a diskette with the SAS data set from Study 87-11A which 
was sent informally as a draft report to Dr. Straus on August 
15, 1991 (as requested by Dr. Straus). 

Revised draft labeling (hard copy and diskette) which 
responds to comments in the Division's August 19, 1991 
facsimile transmission. 

Submission to Dr. Sherwin Straus, Medical Officer (FDA), 
of a diskette with additional SAS data sets from Study 87- 
11A (as requested by Dr. Straus). 

Letter to the Division (Dr. G. Burke) regarding the 
approvability status of the NDA. 

Facsimile transmission to Mr. Joseph Buccine, CSO (FDA), 
which included a copy of an attachment inadvertently 
omitted from our August 28, 1991 submission. 

Facsimile transmission to Mr. Joseph Buccine, CSO (FDA), 
which contained a rationale in support of the method of 
analysis employed in evaluating the occurrence of 
withdrawals related to Tilade. 

Submission of Fisons Corporation's test method FTM 471B 
(the revised version of the HPLC Stability Indicating Assay 
of Total Can Content of Nedocromil Sodium and 
Nedocromil Sodium Related Substances in Tilade Inhaler). 



Date Description 

September 13, 1991 Submission of draft labeling in response to a September 10, 

1991 facsimile transmission from the Division. Also included 
for formal submission were documents sent on September 
5 and 6, 1991 by facsimile transmission to Mr. Joseph 
Buccine, CSO (FDA). 

September 19, 1991 Letter to the Division informing of submission of the 

additional Tilade clinical studies to IND 21,544. 

September 20, 1991 Facsimile transmission to Mr. Joseph Buccine, CSO (with a 

copy to Dr. Alan Taylor, Supervisory Pharmacologist), of 
draft revisions to the Carcinogenicity section of the Tilade 
package circular in response to telephone comments 
received from Dr. Taylor. 

September 23, 1991 Facsimile transmission to Dr. Alan Taylor, Supervisory 

Pharmacologist (FDA), of draft revisions to the 
Carcinogenicity section of the Tilade package circular in 
response to telephone comments received from Dr. Taylor. 

September 25, 1991 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA), 

with verification of the patent information filed under the 
NDA (as requested by Mr. Buccine). v 

September 26, 1991 Letter to Dr. Robert J: Temple to request a meeting 

concerning labeling issues. 

September 27, 1991 Facsimile transmission to Dr. Alan Taylor, Supervisory 

Pharmacologist (FDA), of draft revisions to the 
Carcinogincity section of the Tilade package circular in 
response to telephone comments received from Dr. Taylor. 

September 30, 1991 A listing of adverse events listed in the current version of 

the Tilade draft package circular broken down by severity 
(as requested by the Division). 

October 7, 1991 Information on patient deaths as requested by Mr. Joseph 

Buccine, CSO (FDA). 

October 9, 1991 Facsimile transmission to Dr. Alan Taylor, Supervisory 

Pharmacologist (FDA), of further draft revisions to the 
Carcinogenicity section of the Tilade package circular. 

October 10, 1991 A copy of the "Integrated Summary of Effectiveness" from 

the original Tilade NDA sent to Mr. Joseph Buccine, CSO 
(FDA), at his request. 



Date Description 

October 16, 1991 Facsimile transmission to Mr. Joseph Buccine, CSO 

(FDA), of a listing of all submissions made by Fisons to 
NDA 19-660 up to October 16, 1991. 

October 18, 1991 Submission of a revised version of the HPLC Stability 

Indicating Assay of Total Can Content of Nedocromil 
Sodium and Nedocromil Sodium Related Substances in 
Tilade Inhaler (FTM 471C). Copies of revised Post- 
Approval Stability Protocol, Analytical Report and 
Finished Product Specification and Analytical Report were 
included. 

October 22, 1991 Submission of a revised adverse events table from the draft 
package circular and SAS data sets as requested by Mr. 
Joseph Buccine, CSO (FDA). 

October 23, 1991 Letter to the Division regarding comparative statements 

made between Tilade and Intal®. Letter requested that 
SD 11688, the final report of a comparative study of Tilade 
and Intal be examined and provided a copy of a draft 
report for study 88-12 involving Tilade and albuterol. 

October 24, 1991 Submission of a desk copy of SD11688 previously 

submitted on September 19, 1991 under IND 21,544 and 
mentioned in the letter of October 23, 1991 to NDA 19- 
660. 

November 6, 1991 Submission of SAS data sets on diskette from SD 11688 
and a corrected version of Table 1 (Trials Included in 
Unusual Symptom Database) from the October 15, 1990 
NDA Safety Update. 

November 11, 1991 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
of the participants and agenda for the meeting with 
Division Chemists on November 13, 1991. 

November 14, 1991 A copy of the October 16, 1991 facsimile transmission of 
the listing of all submissions to NDA 19-660 and the June 
19, 1991 submission of a case report form for Patient L405 
from CR 940, as requested by Mr. Joseph Buccine, CSO 
(FDA) on November 13, 1991. 

November 21, 1991 A copy of the corrected Table 1 of studies included in the 
unusual symptom database submitted November 6, 1991 
and a breakdown by dose and duration of Tilade treatment 
of the studies in Table 1, as requested by Dr. Sherwin 
Straus, Medical Officer (FDA). 

November 25, 1991 Submission of USP biological extractive testing results of 
the Bespak valve seat and body, as requested by Dr. Alan 
Taylor, Supervisory Pharmacologist (FDA). 



Date Description 

November 25, 1991 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
of adverse event and withdrawal rates and the number of 
patients in each category, as requested by Mr. Joseph 
Buccine. 

November 27, 1991 Amendment responding to the Division's letter of October 
23, 1991 regarding chemistry, manufacturing and control 
deficiencies. 

December 6, 1991 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
of a draft revision to the Carcinogenicity section of the 
package circular, as requested by Mr. Joseph Buccine on 
December 4, 1991. 

December 13, 1991 Letter to the Division notifying of an update to DMF 6513, 
Synthesis of Nedocromil Sodium for an alternative route of 
synthesis and Divisional specifications and analytical 
methods. Letter commits to only using Route 1 
synthesized material for Tilade Inhaler until a supplement 
is approved to allow use of Route 2. 

December 31, 1991 Submission of an updated methods validation package and 
specifications, procedures and validation documentation for 
the determination of particle size distribution using an 
Andersen cascade impactor, and other updated analytical 
methodology. 

January 6, 1991 Submission outlining the most recent submissions of draft 

labeling. Also included was a list of submissions to NDA 
19-660 and IND 21,544 since the October 15, 1990 NDA 
Safety Update concerning the safety of Tilade Inhaler, and 
a corrected Adverse Events Table from the package 
circular submitted on October 22, 1991. 

January 6, 1992 Submission to Dr. G. Turner, Division of Scientific 

Investigations, of the protocol and case report forms for 
Dr. Lyndon Mansfield for Study Nos. 87-06, 621 and 488. 

January 10, 1992 Letter to the Division correcting the particle size 

distribution specifications submitted December 31, 1991. 

January 15, 1992 Letter to the Division concerning the use of inhaled 

steroids and beta^gonists in asthma therapy and the 
placement of Tilade in the marketplace. 

January 15, 1992 Facsimile transmission to Dr. Young Choi, Reviewing 

Pharmacologist, (FDA) of a copy of SD 10438 which is a 
tabular summary of human biopharmaceutics. 
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Date Description 

January 16, 1992 Facsimile transmission to Dr. Young Choi, Reviewing 

Pharmacologist, (FDA) of a copy of a section of SD 10442 
which contains information from preclinical animal studies 
on absorption, distribution, metabolism and excretion of 
nedocromil sodium. 

January 16, 1992 Facsimile transmission to Dr. Young Choi, Reviewing 

Pharmacologist (FDA) of additional information regarding 
the pharmacokinetics of nedocromil sodium. 

January 21, 1992 Letter to the Division to request a meeting to review and 

discuss Fisons promotional plans and materials. 

January 24, 1992 Submission of comparative bioavailability data of Tilade 

Inhaler and nedocromil sodium nasal solution, as requested 
by Dr. Sherwin Straus, Medical Officer (FDA). 

January 27, 1992 Submission to Docket No. 87P-0422/CP of a separate 

environmental assessment report covering the use of 
chlorofluorocarbons with the citizen petition. 

January 27, 1992 Amendment to the environmental assessment report to the 

NDA to update the information on the alternative USA 
sites for quality control testing. 

February 3, 1992 Letter to the Division to notify of a clinical information 

amendment submitted under IND 21,544 for Tilade Inhaler 
on January 31, 1992. 

February 12, 1992 Facsimile transmission to Dr. Alan Schroeder, Reviewing 
Chemist (FDA) of draft responses to the chemistry 
questions in the FDA letter of February 3, 1992. 

February 13, 1992 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
of a copy of the January 6, 1992 submission which 
discussed the safety profile of Tilade Inhaler and included 
a correction to the Adverse Events table from the draft 
package circular, as requested by Mr. Joseph Buccine on 
February 12, 1992. 

February 14, 1992 Submission to respond to the FDA letter of February 3, 

1992 which contained questions on the November 27, 1991 
and December 31, 1991 chemistry, manufacturing and 
control amendments. 

March 24, 1992 Letter to the Division responding to the February 12, 1992 

communication from the Division which contained 
comments from the CDER CAC. Attached was a draft 
outline protocol for a study to obtain dietary 
pharmacokinetic data. 



Description 



Submission to update the methods validation package 
submitted on December 31, 1991 as requested in the FDA 
letter of February 3, 1992. 

Submission to provide three copies of the March 31, 1992 
submission which were inadvertently omitted. 

Submission to provide further information and background 
regarding the calculations which were used to determine 
the proposed maximum allowable concentrations of various 
extractants from the elastomers present in the valve, as 
requested by Dr. Alan Taylor, Supervisory Pharmacologist, 
(FDA) on March 12, 1990. 

Submission to correct the methods validation package 
submitted on March 31, 1992 to include revised 
specifications as submitted on February 14, 1992. 

Letter to the Division requesting clarification and rationale 
for the request to delete references to nedocromil sodium 
being an anti-inflammatory agent from the draft package 
circular. 

Submission to the Division withdrawing the Rochester, NY 
facility as a testing site for Tilade Inhaler under NDA 19- 
660. Included were an updated QC Protocol of System 
and Environmental Assessment Report. 

Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
of a copy of the cover letter to the May 6, 1992 
submission. 

Submission to Docket No. 87P-0422/CP to update the 
Environmental Assessment Report to delete the Rochester, 
NY facility as a site for quality control testing. 

Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 
of a list of safety related submissions made to IND 21,544 
since January 6, 1992, as requested by Mr. Joseph Buccine. 

Letter to the Division to provide data on extractables with 
Intal Inhaler at the end of its shelf life, as requested by Dr. 
Alan Taylor, Supervisory Pharmacologist (FDA). 

Amendment to provide additional information on the spray 
pattern test, in conjunction with the amendments of August 
20, 1991, November 27, 1991 and December 31, 1991. 

Letter to the Division to notify of an amendment to IND 
21,544 for Tilade Inhaler of pharmacology/toxicology and 
clinical information. 



Date Description 

June 18, 1992 A copy of excerpts from the Standard Operating Procedure 

for performing histology on rat lungs and respiratory tract, 
as requested by Dr. Alan Taylor, Supervisory 
Pharmacologist (FDA). 

June 30, 1992 Further details concerning histology procedures on the rat 

larynx, as requested by Dr. Alan Taylor, Supervisory 
Pharmacologist (FDA). 

June 30, 1992 Amendment of results on an improved can pressure test to 

make it more accurate and precise and a repeated 
temperature cycling study evaluating the potential effects 
on particle size distribution. 

July 10, 1992 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 

of an chronology of safety related submissions to update 
those submitted January 6, 1992 and May 22, 1992. 

July 10, 1992 Submission of a document concerning the anti- 

inflammatory activity of nedocromil sodium to support the 
classification of nedocromil sodium as an anti-inflammatory 
agent. 

July 14, 1992 Letter to the Division to request a meeting to discuss 

Fisons' development plans of non-CFC products. 

July 15, 1992 Various information submitted: 

1) Listing of all safety related submissions to IND 
21,544 and NDA 19-660 

2) Proposed wording to describe the Onset of Action 
of nedocromil sodium in the draft package circular 

3) A revised adverse reactions table and text for the 
draft package circular 

4) A review of ADR and patient deaths since the 
October 15, 1990 submission 

July 16, 1992 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 

of the bibliography page inadvertently omitted from the 
July 10, 1992 submission, as requested by Mr. Joseph 
Buccine. 

July 17, 1992 Various information submitted: 

1) Revised draft pediatric page from the FDA version 
sent on July 8, 1992 

2) Updated Summary Basis of Approval 

3) Correction to Adverse Reactions Text submitted on 
July 15, 1992 

4) Two complete copies of the document submitted on 
July 10, 1992 



Date Description 

July 22, 1992 Various information submitted: 

1) Final proposed language for the pediatric page 

2) Additional language proposed for the onset of 
action for the draft package circular 

3) Addition of the adverse event: warmth 

August 4, 1992 Submission of case report forms for Patient LQ05 from 

Study No. 84-754 and Patient 35 from 87-30, and 
information on a case of fatal status asthmaticus, as 
requested by Mr. Joseph Buccine, CSO (FDA). 

August 6, 1992 Letter to the Division confirming agreement to the list of 

commitments in the FDA letter of July 27, 1992. 

August 10, 1992 Submission of a Case Report Form for Patient 110 from 

Study 904, as requested by Mr. Joseph Buccine, CSO 
(FDA). 

August 14, 1992 Information on the synthesis of intermediate FPL 

60518XX, allyloxybisethanone, as requested by Dr. 
Guiragos Poochikian, Chemistry Reviewer (FDA). 

August 17, 1992 Facsimile transmission to Mr. Joseph Buccine, CSO (FDA) 

of a copy of the language for the carcinogenicity section of 
the package circular sent to Dr. Alan Taylor on October 9, 

1991 and a copy of the facsimile sent to Joseph Buccine on 
December 6, 1991 confirming acceptability of this 
language, and the wording relative to maintenance therapy 
which was deleted from the Division's August 12, 1992 
version of draft labeling. 

September 1, 1992 Amendment proposing tightened related substances limits 
for allyloxybisethanone synthesized by Route 1 to fulfill a 
commitment made on August 13, 1992. 

November 5, 1992 Facsimile transmission and submission to Dr. Tunda 
Otulana, Medical Reviewer (FDA) of the document 
entitled "Proposed Clinical Studies for Alternative 
Propellant Registration." 

November 6, 1992 Letter to Mr. Joseph Buccine, CSO, outlining labeling 

issues Fisons feels are critical to resolve prior to approval 
of the NDA. 

November 20, 1992 Submission of revised draft labeling of the package circular 
and patient instructions in response to the November 16, 

1992 facsimile from the Division and various telephone 
communications between Mr. Joseph Buccine, CSO (FDA) 
and Dr. Robert Parker, Fisons. 



Date Description 

November 30, 1992 Submission of Final draft labeling of the package circular, 
patient instructions and container/pack labeling in response 
to the November 25, 1992 telephone communication 
between Mr. Joseph Buccine, CSO (FDA) and Dr. Robert 
Parker, Fisons. 
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TO ALU WHOM IT MAY CONCERN: 

HUGH CAIRNS 



Be it known that we,. 



Kingdom of Great Britain & Nofcthern Ireland 2 Oxburgh Close, Thorpe Acre, 

a citizen of the United S fca w ao , residing at 



ding 

- *w ^ ^ Leicestershire A M England 
in the County of and State of 



. DA ry lD COX 

Kingdom ot Great Britain & Nortnern xreland 

a citizen of the United 3QSe¥. residing at 60 AtherSt ° ne R ° ad ' ^ughborough 

England 



and State of. 

and. 



a citizen of the United States, residing at_ 



in the County of and State of_ 

a nd_ : . 



a citizen of the United States, residing at_ 



in the County of and State of_ 

"COMPOUNDS" 

have invented a new and useful 



of which the following is a specification. 
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BA 18597/77 

COMPOUNDS 

ABSTRACT 

There are described compounds of formula I 




I 



in which an adjacent pair of R^ Rg, Rj and Rg form a chain 
-COCH=CE-0-, and the remainder of R^, , R_, and Rg, which may 
be the same or different, each represent hydrogen, hydroxy, 
alkyl, halogen, alkenyl, alkoxy, or -NRj^ in which R 1 and I^, 
vjhich are the same or different, are each hydrogen or alkyl, 

Rg is hydrogen, alkyl, alkenyl or phenyl -alkyl, and 

E is -COOH, a 5-tetrazolyl group or an (N-tetrazol-5-yl) 
carboxamido group, 

and pharmaceutical^ acceptable derivatives thereof. 

There are also described processes for making the compounds 
and pharmaceutical, e.g. anti-allergic, compositions containing 
the compounds. 

This application is a continuation in part of our co-pending 
application Serial No. 897,416 filed April 18, 1978. 
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BA 18957/77 

This invention relates to new pyranoquinolinone derivatives, 
compositions containing them and methods for their preparation. 

According to our invention we provide compounds of formula I, 




I 



in which an adjacent pair of R 5 , Rg, Ry and Rg form a chain 
-COCH=CE-0-, and the remainder of R 5 , Rg, Rj and Rg, which 
may be the same or different, each represent hydrogen, hydroxy, 
alkyl, halogen, alkenyl, alkoxy, or -NR^R-, in which R^ and R^ 
which are the same or different, are each hydrogen or alkyl, 

Rg is hydrogen, alkyl, alkenyl or phenyl-alkyl , and 

E is -COOH, a 5-tetrazolyl group or an (N-tetrazol-5-yl) 
carboxamido group, 

and pharmaceutically acceptable derivatives thereof. 

According to our invention we also provide a process for the 
production of a compound of formula I, or a pharmaceutically 
acceptable derivative thereof, which comprises, 

(a) producing : a compound of formula I in which E is -COOH by 
selectively hydrolysing or oxidising a compound of formula II, 
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10 



II 



in which Rg is as defined above, 

Rja, Rga, ^a and Rga have the same significances as Rg, 
Rg, Ry and Rg above, save than an adjacent pair of Rga, Rga, Rj* 
and Rga may represent a chain of formula -COCH-CCD^O- , and 

one or both of D and D 1 represents a group hydrolysable or 
oxidisable to a -C00H group, and the other may represent a -000H 
group, 

(b) producing a compound of formula I in which E is -C00H by 
cyclising a compound of formula III or IV, 




COCH 



COOH 



COOH 



III 



or an ester of either thereof, 
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in which Rg is as defined above, 

R^b, Rgb, Ryb and Rgb have the same significances as R,-, R^, 
and Rg above, save that an adjacent pair of Rgb-, Rgb, Ryb and 
Rgb may represent the pair of groups -H and -0-C (OOQH) =CH-COGH , 
(c) producing a confound of formula I in which E is -COOH by 
cyclising a confound of formula V, 




V 



or an ester thereof , 

in which Rg is as defined above, 

RgC, RgC, RjC and RgC have the same significances as R^/tt^, 
R 7 and Rg above save that an adjacent pair of RgC,..RgC, RyC and 
RgC, instead of forming a chain -COCH=C (GOGH) -O- , represent the 
pairs of groups : 

(i) -000*2 CO -COR" or -GOCH-CCGOOfO -NI^I^, or a suitable 
derivative thereof ; and -CM or a halogen atom, or 
(ii) -H and -0-CCCOR")=CH-COR" 

R" represents -CM, or a group which, is hydro lys ab le thereto, 
and which may be the same or different are each 
hydrogen, aryl or alkyl, or together form a saturated or 
unsaturated alkylene chain, and 

M represents hydrogen or an alkali metal, 
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and if necessary or desired hydrolysing the group -COR", to 
a group -COQM, 

(d) conversion of a compound of formula VI, 

.Ao 

VI 

Rjd 

R~d 

Rg 

or an ester thereof, ■* " 

10 in which Rg and E are as defined above, 

Rjd, Rgd, Ryd and Rgd have the same significances as R<-, R 6 , 
and Rg above save that an adjacent pair of Rgd, R^d, Ryd and 
Rgd may represent the chain -C (RgR^g) =CE-0- , 

at least one of the pairs of groups Rg and R^ Q together 
15 form a =S or together form an -SCCH^^S- chain in which n is 2 
or 3, and the other pair Rg, R^q may represent =0, 
to a corresponding compound of formula I, 

(e) selectively- removing the groups A and B from a compound of 
formula VII , 

A 




20 



or an ester thereof , 
25 in which Rg and E are as defined above, 
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Rge, R^e, F^e and Rge have the same significances as Rg, Rg, 
R ? and Rg above save that an adjacent pair of Rg©, R & e, Rye and 
Rge may represent a chain -COCHA-CBE-O- , 
^ in at least one of the pairs of groups A and B both A and B 

5 are hydrogen, or one of A and B is hydrogen and the other is 

halogen or hydroxy, and the other pair A, B may together form a 
double bond, 

(f) producing a compound of formula I in which E is -COOH by 
cyclising a compound of formula VTII, 



VIII 



IS or an ester thereof, 

in which Rg is as defined above, Rgf, R fi f , R ? f and Rgf have 
the same significances as Rg, R &> R^ arid Rg above save uthat an 
adjacent pair of Rgf, Rgf, R ? f and Rgf, instead of forming a chain 
-CCCH=C(COOH) -O-, represent the pair of- groups -COCHCSOR^p- 
20 CH(0H)-C00R" and -CM, 

R" and M are as defined above, and 
Rj^q represents an allcyl C 1 to 10 group, 
(g) producing a compound of formula I in which E is a 5-tetrazolyl 
group by reacting a corresponding compound of formula I in which 
25 E is -CN, 
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with an azide in a solvent which is inert under the reaction 
conditions, or 

(h) producing a compound of formula I in which E is an (N-tetrazol- 
5-yl3carboxamido group by reacting a corresponding compound of 
formula I in which E is -COCH, or an acid halide, ester or mixed 
anhydride thereof, 

with 5-aminotetrazole, 

and if necessary or desired hydrolysing the ester of the 
compound of formula I and/or converting the compound of 
formula I to a pharmaceutically acceptable derivative thereof. 

In process (a) the group D may be, for example an ester, 
acid halide, amide or a nitrile group, which may be hydrolysed 
to a -O0OH group. The hydrolysis may be carried out using 
conventional techniques,, for example under mildly basic 
conditions, e.g. using sodium carbonate, sodium hydroxide, 
sodium bicarbonate or : under acidic conditions, e.g. a mixture 
of aqueous dloxan and hydrochloric acid, or hydrogen bromide in 
acetic acid. The hydrolysis may be carried out at a temperature 
of from about 25° to 120°C depending on the compounds used. 
Alternatively the group D may be an alkyl, e.g. a lower alkyl 
such as methyl, a hydroxymethyl , an aralkenyl, e.g. styryl, an 
acyl, e.g. a lower alkanoyl such as acetyl, or a formyl group. 
The oxidation may be carried out using conventional techniques 
which do not otherwise modify the molecule to such an extent that 
the yield of the desired product is uneconomical, for example an 
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alkyl or a hydroxymethyl group may be oxidised using selenium 
dioxide, e.g. under reflux in aqueous dioxan; or chromic acid, 
e.g. under reflux in aqueous acetic acid. Aralkenyl groups may 
be oxidised using, for example neutral or alkaline potassium 
permanganate in aqueous ethanol, and acyl groups may be oxidised 
using, for example chromic acid or an aqueous hypochlorite, e.g. 
sodium hypochlorite . The formyl group may be oxidised using, 
for example chromic acid or silver oxide. 

In process (b) the cyclisation may be carried out by treating 
the compound of formula III or IV, with a cyclising agent, for 
example a dehydrating agent such as chlorosulphonic, sulphuric 
or polyphosphoric acid. The reaction is preferably carried out 
under anhydrous conditions and may be carried out at a temperature 
of from about 25° to 150°, and preferably from 75° to 150°C. We 
have found that isomerisation of the maleic acid derivative of 
formula IV to the corresponding fumaric acid derivative of 
formula III takes place when polyphosphoric acid is used to 
cyclise these compounds to a compound of formula I, thus enabling 
a satisfactory yield of the compound of formula I to be obtained 
from a prima facie unsatisfactory mixture of compounds of 
formulae III and IV. Compounds of formula III may also be cyclised 
by subjecting the compound to an elevated temperature, e.g. of from 
200 to 250°C, optionally in the presence of a high boiling solvent 
which is inert under the reaction conditions, e.g. diphenyl ether. 
Mien one of the groups is -OM the cyclisation of process 
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(c)(i) may be carried out by heating, or under basic or neutral 
conditions. "It is however preferred to carry out the cyclisation 
in the presence of an acid, e.g hydrochloric acid, and in a 
solvent which is inert under the reaction conditions, e.g ethanol. 
The reaction may be carried out at from about 20° to 150°C. The 
group -COR" is preferably an ester group, e.g R" may be a lower 
alkoxy group. Mien one of the groups is -C0CH=C (030H) -NL-^ the 
derivative of the -CCOH group may be a group -CONL^ in which 1^ 
and L 2 are as defined above. It is preferred that and L 2 are 
hydrogen, phenyl, alkyl C 1 to 6 or together form a 4 or 5 
membered alkyl ene chain, e.g. together with the nitrogen atom 
form a piperidine ring. When one of the groups is halogen the 
cyclisation may be carried out in a solvent which is inert under 
the reaction conditions, preferably a high boiling polar solvent, 
e.g pyridine, dimethylfbimaraide or hexanethylphosphoranri.de . The 
reaction is preferably carried out with the aid of a s t r o ng base, 
for example an alkali metal hydride, e.g sodium hydride. The 
reaction is preferably carried out at a temperature of f r o m about 
80° to 200°C, in the absence of free oxygen, e.g under an inert 
atmosphere such as nitrogen. 

The cyclisation of process (c) (ii) may be carried out by 
treating the compound of formula V with a cyclising agent, for 
example a dehydrating agent such as chlorosulphonic , polyphosphoric 
or sulphuric acid. The reaction is preferably carried out under 
anhydrous conditions and may be carried out at a temperature of 
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10 



from O to 100 C. Alternatively cyclisation may be achieved by 
converting the free carboxy groups of the compound of formula V, 
to acyl halide groups and sub j ecting the resulting acyl halide to 
^ an intramolecular Friedel -Crafts reaction. 

5 In processes (d) , when Rg and together form a chain -S- 

^ CH 2^n~ S ""' tne conversion comprise oxidative hydrolysis and 
may be carried out in an aqueous polar organic solvent, for 
example aqueous ethanol, acetone or tetrahydrofuran. The 
oxidative hydrolysis may be carried out in the presence of an 

10 oxidising agent, for example mercuric chloride, an N-halosuccin- 
imide such as N-bromo- or N-chloro-succinimide, a per-acid such 
as periodic acid; or p_-toluenesulphonchloramide or a salt 
thereof. When mercuric chloride is used the reaction may be 
carried out in the presence of a base, e.g. mercuric oxide, 

15 cadmium carbonate or calcium carbonate. N~halosuccinimides may 
be used alone or in the presence of a silver salt, e.g. silver 
perchlorate , or silver nitrate . The reaction may conveniently 
be carried out at a temperature- of from about 15° to 100°C. 

When Rg and R^q together form a =S group the conversion may 

20 comprise (oxidative) hydrolysis and may be carried out: in the 

presence of a heavy metal compound, e.g. a compound of group lb, 
C lib or Illb of the Periodic Table of Mendeleef , as catalyst. 

Suitable compounds include mercury, thallium and silver compounds, 
e.g. mercury (II) acetate or chloride, thallium (III) trifluoro- 

25 acetate, or silver oxide. The reaction may be carried out in the 
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presence of water and an organic solvent system such as acetone- 
acetic acid, alkanols , tetrahydrofuran/methanol , or tetrahydro- 
furan. Alternatively the reaction may be carried out by alkylation 
followed by hydrolysis. In such cases the reaction may be effected 
by (i) an alkyl halide or sulphonate (e.g. mathyl iodide), in a 
moist solvent, e.g. acetone, (ii) an alkylfluorosulphonate and 
water in sulphur dioxide, or (iii) a tri alkyl oxonium fluoroborate 
followed by aqueous sodium hydroxide. 

When both A and B are hydrogen process (e) is a 
dehydwasgepation and may be carried out by oxidation using a mild 
oxidising agent, for example selenium dioxide, palladium black, 
chloranil, lead tetraacetate or triphenyl methyl perchlorate . 
Alternatively the dehydro genation of a compound of formula VII in 
which both A and B are hydrogen may be carried out indirectly by 
halogenation followed by dehydrohalogenation, e.g. by treatment 
with N-bromosuccinimide or pyridinium bromide perbro n ri.de to yield 
a compound of formula VII in which A is halogen and B is hydrogen, 
which is subsequently dehydrobrominated. When one of A and B is 
hydroxy the dehydration_may be catalysed by an acid, e.g. sulphuric 
or oxalic acid; a base, e.g. potassium hydroxide; or a salt, 
e.g. potassium hydrogen sulphate; or N-bromosuccinimide. The 
reaction may be carried out in a solvent which is inert under 
the reaction conditions, e.g. a halogenated hydrocarbon, xylene, 
or glacial acetic acid. The reaction may be carried out at an 
elevated temperature, e.g- from 20 to 1S0°C. 

- 11 - 
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52 The cyclisation of process Cf) may be carried out in a 

:£ solvent which is inert under the reaction conditions, e.g. 

■|§ diethyl ether or benzene. The reaction may also, if desired, be 

carried out in the presence of a Lewis acid, e.g. boron 
1| 5 trifluoride. The reaction is preferably carried out at a 

£ temperature of from 10 to 120°C in presence of an organic base, 

jgj e.g. piperidene. 

Suitable solvents which are inert under the reaction conditions 
^ of process (g) include those in which both the reagents are soluble, 

■jj 10 e.g. N,N-dimethylformamide. Other solvents which may be mentioned 

4 include dime thy lsulphoxLde , tetrahydrofuran, diethyl glycol and 

Jj ethyl methyl glycol. The reaction is preferably carried out at a 

| temperature of from about 20° to 130° C for from about 1 to 20 hours. 

3 The azide used in the reaction is preferably ammonium or an alkali 

15 metal azide, e.g. sodium or lithium azide, but other azides, e.g. 
M aluminium azide or the azides of nitrogen containing bases, e.g. 

mono-, di-, tri-, and tetra— nethyl- ammonium, anilinium, 
;g| morpholinium and piperidinium azides , may also be used if desired. 

Where an azide other than that of an a Ileal i metal is used this 
IP 20 azide may be prepared in the reaction inixture by double decomposition. 

<k The reaction may, if desired, be carried out in the presence of an 

electron acceptor, e.g. aluminium chloride, boron trifluoride, 
^ ethyl sulphonic acid or benzene sulphonic acid. As an alternative 

to the reaction conditions set out above, the reaction may be 
-J3 25 carried out using hydrazoic acid (hydrogen azide) at a temperature 
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of from about 20° to 1S0°C in a suitable solvent, under greater 
than atmospheric pressure. When an azide other than hydrazoic acid 
is used, e.g. sodium azide, the product of the reaction will be 
^ the corresponding tetrazole salt. This salt may readily be 

5 converted to the free acid by treatment with strong acid, e.g. 
hydrochloric acid. 

In process (h) the anhydride is preferably a mixed anhydride 
of such a type that it will cleave preferentially, to give the 
desired chromone carboxamido tetrazole , as the major product when 

10 reacted with the 5 -amino tetrazole . Examples of suitable acids 
from which the mixed anhydride may be derived are sulphonic 
acids e.g. benzene sulphonic acid, sterically hindered carboxylic 
acids, e.g. pivalic, isovaleric, die thy lace t± c or triphenylacetic 
acid, and alkoxy formic acids, e.g. a lower alkoxy formic acid 

15 such as ethoxy or isobutoxy formic acid. When an acid halide is 
used it may conveniently be an acid chloride. The reaction is 
preferably carried out under anhydrous conditions in a solvent 
which will not react with either the 5-aminotetrazole or the 
mixed anhydride or acid halide, e.g. pyridine or dimethylformamide . 

20 However when the reaction is carried out in a non-basic solvent, 
e.g. dimethylformamide-, an adequate proportion of an acid 
C acceptor, e.g. triethylainine, should also preferably be present. 

The reaction is preferably^ carried out at a temperature of from 
about -15° to +20°C. When an ester is used we: prefer to use a 

25 lower alkoxy ester and to carry out the reaction in a solvent 
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which is inert under the reaction conditions, e.g. glacial acetic 
acid, at a temperature of- from about 100 to; 150°C. When a- 
compound of formula I in which E is -C00H is used as starting 
material the reaction may be carried out by heating the compound 
5 of formula I and the 5-aminotetrazole in a solvent which is inert 
under the reaction conditions, e.g. dimethylacetamide , at a * 
temperature of from 100 to 200°C. Alternatively the reaction 
may be carried out in the presence of a condensation agent-, e.g.^ 
N , N ' -carbonyl-diimidazole or dicyclohexyl carbodiimide , in an 
10 aprotic solvent, e.g. dimethylformamLde , at a temperature- of from 
about 10 to 40°C. 

The starting materials for process (b) may be made by reacting 
a compound of. formula IX, 

Ryb- 

in which Rg, R^b, R^b, R^b and Rgb are as defined above, with 
20 a compound of formula X, 

Da-C 2 C-Da X 
in which Da is an ester group, 

to produce a mixture of compounds of formulae XI and XII, 

25 




- Kr^;r*^ '^---^^^^.^y^^sz^is^*^. 
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XII 



in which Rg, Da, R^, Rgb, R ? b and Rgb are as defined above. 
Hie compounds of formula XI and XII may be hydrolysed to give 
compounds of formulae IV and III. Alternatively the groups Da 
in the compounds of formulae XI and XII may be converted using 

10 conventional techniques known per se , to other groups D and the 
resulting compounds cyclised, using the same conditions as for 
process (b) above, to yield a compound of formula II. As a further 
and preferred alternative the compounds of formula XI and XII may 
be cyclised, using the same conditions as for process (b) above, 

15 to give a compound of formula II in which D is an ester group, and 
the resulting compound of formula II is used itself in process (a), 
or the D group converted to another group D, e.g an acid halide, 
amide or nitrile group, using techniques known per se . 

The fumarate isomer of formula XII (ot the corresponding 

20 compound in which Da has been converted to D) is the only isomer 
which can cyclise to give the-. required compounds of formula II. 
The proportion of the two isomers may be readily determined by 
nuclear magnetic resonnance spectroscopy and we have found that, 
in general, the desired fumaric acid derivative is only a minor 

25 proportion of the mixture of isomers obtained from the reaction. 
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The compounds of formula V, in which an adjacent pair of R^c, 
RgC, R^c and R g c represent the groups -COQ^COCOR" and -CM or 
halogen, may be made by, reacting a compound of formula XIII, 




or an ester thereof, 
10 in which Rg is as defined above, 

and Rgg, R^g, Ryg and Rgg have the same significances as R^, 
Rg, Rj and Rg above, save that an adjacent pair of Rgg, R^g, J^g and 
Rgg, instead of forming a -CQCH=CH (COOH) -O- chain, represent the 
groups -GOCHj and -CM or halogen, . in which M is as defined above, 
15 with a compound of formula XIV, 

R«CZ-CZR" XIV 
in which R" is as defined above, 

R' is a suitable leaving group, e.g an alkoxy, halo, amino, 
20 alky 1 amino , substituted amino (e . g an ary lsulphony 1 amino group) 
or substituted alkylamino group, reactive with the carbanion of 
the -COCHj group of the compound of formula XIII, and 

each Z is a carbonyl oxygen atom, or one Z may represent two 
halogen atoms and the other a carbonyl oxygen atom, 
2S and if necessary hydro lysing the resulting compound to a 
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compound o£ formula V. The preferred compounds of formula XIV 
are dialkyl oxalates, e.g diethyl oxalate. 



or a derivative thereof, may be made from known compounds in one 



The compounds of formula II may be made as described above 
or by a process analogous to process (c) (i) - 

Alternatively the compounds of formula II may, for example 
in the case of the acid halide, the amide and the nitrile , be 
made from compounds of formula I using conventional techniques, 
e.g reaction of an ester of the compound of formula I with 
ammonia to produce the amide, followed by dehydration of the amide 
to form the nitrile. , 

The compounds of formula V carrying substituents -H and 
-0-C (COR' ' ) KH-GOR' ' may be made by reacting a compound o£ 
formula XV, 




or more steps using processes known per se . 



R ? h 



Vv 




.COOH 



XV 



*8 h Rg 



or an ester thereof, 



in which Rg is as defined above, and Rgh, Rgh, Kpx andYRgh have the same 
significances as Rj., R^, R^- and 3 Rjpabove, save that an adjacent- pair of Rgh, 
Rgh, Ryh and Rgh, instead of forming a -CCai=CCG00H)-O- chain, 
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represent the groups -H and -OH, 

with a dialkyl acetylene dicarboxylate , in conventional 
manner, followed if necessary by hydrolysis of the reaction 
product. 

Compounds of formula VIII may be made by reacting a compound 
of formula XVI, 




XVI 



COOH 



or an ester thereof, 

in which Rg is as defined above, 

R s i, Rgi, Ryi and Rgi have the same significances as Rj, Rg, 
15 R 7 and Rg above, save that an adjacent pair of Rgi, Rgi, R ? i and 
Rgi, instead of forming a chain -COCH=C (COOH) -0-, represent the 
pair of groups -OH and -COO- Alky 1 , 

with a methyl alkyl sulphoxide anion,, e.g. the anion of 
dimethyl sulphoxide, 
20 and reacting the resulting o_-hydroxy-2 -alkylsulphinyl compound 

with glyoxalic acid or an ester thereof. 

. The compounds of formula I in which E is -CN may be made by 
dehydrating the corresponding pyrano quinol inone amide- using, for example, 
phosphorus oxychloride, as dehydrating agent. The reaction is 
25 preferably carried out using at least one molar equivalent of 
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dehydrating agent per mole of the pyranoquinolinone amide . . Where the 
dehydrating agent reacts with one of Rj., R^, Ry or Rg (e.g. a 
substituent comprising an -OH group) sufficient dehydrating agent 
should be used to satisfy the side reaction as well as the main 
reaction. The reaction may, if desired, be carried out in the 
presence of an acid binding agent, e.g. triethylamine . The reaction 
may be carried out in the presence of a solvent, e.g. N,N-dimethyl- 
formamide, dimethyl sulphoxide, pyridine, benzene or hexamethyl 
phosphoramide, or an excess of the dehydrating agent may be used 
as the reaction medium. The reaction may be carried out at a 
temperature of f r om about 0° to 200°C depending on the dehydrating 
agent used. When phosphorus oxy chloride is used a temperature 
of from 0° to 100°C is preferred. 

The chromone amide starting materials may be made by 
reacting a corresponding pyranoquinolinorie ester with arimonia, using 
techniques conventional in the production of amides from esters, 
e*g. using an alkanol as solvent at a temperature of 0° to 120°C. 

Coupounds of formulae VI, VII, IX, XIII, XIV, XV and XVI are 
either known or may be made from known compounds using conventional 
techniques known per se . 

The processes as described above may produce the compound of 
formula I or a derivative thereof . It is also within the scope 
of this invention to treat any derivative so produced to liberate 
the free compound of formula I , or to convert one derivative into 
another. 
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The confounds of formula I and the intermediates therefore 
may be isolated from their reaction mixtures using conventional 
techniques . 

Pharmaceutical ly acceptable derivatives of the compounds of 
S formula I include pharmaceutical!/ acceptable salts, and when E 

is a -COOH group, esters and am ides of the 2-carboxylic acid group.., 
Suitable salts include ammonium, alkali metal (e.g sodium, potassium 
and lithium) and alkaline earth metal (e.g. calcium or magnesium) 
salts, and salts with suitable organic bases, e.g. salts with 1-3 

10 hydroxyl amine , lower alkyl amines such as methyl amine or ethylamine, 
with substituted lower alky 1 amines , e.g hydroxy substituted 
alky 1 amines such as tris (Tiydroxymethyl)met^lamine, or with simple 
monocyclic nitrogen heterocyclic compounds, e.g piperidine or 
morpholine. Suitable esters include simple lower alkyl esters, 

15 e.g the ethyl ester, esters derived from alcohols containing basic 
groups, e.g di- lower alkyl amino substituted alkanols such as the 

(diethylamino) -ethyl ester, and acyloxy alkyl esters, e.g a lower 
acyloxy-lower alkyl ester such as the pivaloyloxymethyl. ester, or a 
. bis -ester derived from a di -hydroxy compound, e.g a di (hydroxy- lower 

20 alkyl) ether, e.g the bis-2-oxapropan-l ,3-diyl ester- The 

pharmaceutically acceptable acid addition salts of the basic esters, 
and also of those ccmrpotand^in -which one of R^, Rg, Ry and Rg is a 
group -NR 1 R 2 , e.g the hy<Lrochloride , the 1 hydrobromide , the oxalate, 
the maleate or the fumarate salts , may also be used. The esters 

25 may be made by conventional techniques, e.g esterification or 
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transesterification. The amides may be, for example, unsubstituted 
or mono- or di- C 1 to 6 alkyl amides and may be made by 
conventional techniques, e.g reaction of an ester of the 
corresponding acid with ammonia or an appropriate amine. 

The compounds of formula I and pharmaceutical ly acceptable 
derivatives thereof are useful because they possess pharmacological 
activity in animals; in particular they are useful because they 
inhibit the release and/or action of pharmacological mediators 
which result from the in vivo combination of certain types of 
antibody and specific antigen, e.g the combination of reaginic 
antibody with specific antigen (see Example 27 of British Patent 
Specification No 1,292,601). The new compounds have also been 
found to interfere with reflex pathways in experimental animals 
and man and in particular those reflexes associated with lung 
function. In man, both subjective and objective changes which 
result from the inhalation of specific antigen by sensitised subjects 
are inhibited by prior administration of the new compounds. Thus 
the new compounds are indicated for use in the treatment of. 
re vers able airway obstruction and/or to prevent the secretion of 
excess mucous. The new compounds are thus indicated for the 
treatment of allergic asthma, so-called 'intrinsic* asthma (in which 
no sensitivity to extrinsic antigen can be demonstrated), bronchitis, 
coughs and the nasal and bronchial obstructions associated with the 
common colds. The new compounds may also be of value in the 
treatment of other conditions in which antigen-antibody reactions or 
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excess mucous secretion are responsible for, or are an adjunct to, 
disease, for example, hay fever; certain eye conditions , e.g 
trachoma; alimentary allergy, e.g urticaria and atopic eczema; and 
gastrointestinal conditions , for example gastrointestinal allergy, 
5 especially in children, e.g milk allergy, or ulcerative colitis. 

For the above mentioned uses the dosage administered will, 
of course, vary with the compound employed, the mode of 
administration and the treatment desired. However, in general, 
satisfactory results are obtained when the compounds are 

10 administered at a dosage of from 0.001 to 50 mg per kg of animal 
body weight in the test set out in Example 27 of British Patent 
Specification No 1,292,601. For man the indicated total daily 
dosage is in the range of from 0.01 mg to 1,000 mg preferably from 
O.Ol mg to 200 mg and more preferably from 1 mg to 60 mg, which 

15 may be administered in divided doses from 1 to 6 times a day or 
in sustained release form. Thus unit dosage forms suitable for 
administration (by inhalation or oesophageal ly) comprise from 
0.01 mg to 50 mg, preferably 0.01 mg to 20 mg and more preferably 
from 0.01 mg to 10 rag of the compound preferably admixed with a 

20 solid or liquid pharmaceutically acceptable diluent, carrier or 
adjuvant . 

The compounds of formula I, and pharmaceutically acceptable 
derivatives thereof, have the advantage that they are more 
efficacious in certain pharmacological models, or are longer 
25 acting than compounds of similar structure to the compounds of 
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formula I. Furthermore the compounds of formula I, and 
pharmaceutical^ acceptable derivatives thereof, are advantageous 
in that, they are more efficaceous in interfering with reflex 
pathways and in inhibiting the secretion of mucous than are 
compounds of similar structure to the compounds of formula I. 

We prefer each of Rg, Rg, Rg , R^ and Rg, when, they contain carbon, 
to contain up to 8, and preferably up to 4 carbon atoms. Specifically 
we prefer Rg, Rg, Ry and Rg to be selected from hydrogen, methoxy , . 
propyl, allyl, methyl, ethyl, chlorine, bromine and hydroxy. The 
-C0CH=CE-O- chain may be bonded to the benzene ring in any sense 
and in any of the adjacent positions Rg, Rg, Ry, Rg. However, we 
prefer the chain to be bonded in the positions Rg and Ry the -O- 
part of the chain being in position Ry. We also prefer the group E 
to be a -COOH group. 

According to the invention there is also provided a process for 
the production of a pharmaceutically acceptable salt of a compound 
of formula I, which comprises treating a compound of formula Ic, 




o 



Ic 



X 



I 

Rg 



in which Rg is as defined above, 

R_j, Rgj, Ryj and Rgj have the same significances as Rg, Rg, 
Ry and Rg above, save that an adjacent pair of Rgj, Rgj, Ryj and 
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Rgj may form a chain -0-C CX) =CHCO- , and 

X is a 5-tetrazolyl group, an (N-tetrazol-5-yl)carboxamido 
group, a carboxylic acid, group (or an ester thereof,, or another 
salt thereof), a nitrile group, an acid halide group or an amide 
group, 

with a compound containing an available pharmaceutically 
acceptable cation and capable of converting the group X to a 
pharmaceutically acceptable salt of an E group. 

Compounds capable of converting the group X to a 
pharmaceutically acceptable salt of an E group .-• r ■-••>? v? 
include compounds, e.g bases and ion exchange resins, containing 
pharmaceutically acceptable cations, e.g sodium, potassium, 
calcium, ammonium and appropriate nitrogen containing organic 
cations. In general we prefer to form the pharmaceutically 
acceptable salt by treating the free acid of formula I with an 
appropriate base, e.g with an alkaline-earth or alkali metal 
hydroxide, carbonate or bicarbonate in aqueous solution or by a 
metathetical process with: an a pp ro priate salt. When a strongly 
basic compound is used care -should be taken, e.g by keeping the 
temperature sufficiently low, to ensure that the compound of 
formula I is not hydro lysed or otherwise degraded. The 
pharmaceutically acceptable salt may be recovered from the 
reaction mixture by, for example, solvent precipitation and/ or 
removal of the solvent by evaporation, e.g by freeze" drying. 

According to our invention we also provide a pharmaceutical 
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composition comprising (preferably less than 80%, and more 
preferably less than 50% by weight) of a compound of formula I, or 
a pharmaceutical^ acceptable derivative thereof, in combination 
with a pharmaceutical ly acceptable adjuvant, diluent or carrier. 
Examples of suitable adjuvants, diluents or carriers are:- for 
tablets capsules and dragees; microcrystalline cellulose, calcium >■ 
phosphate, diatomaceous earth, a sugar such as lactose, dextrose 
or mannitol, talc, stearic acid, starch, sodium bicarbonate and/or 
gelatin; for suppositories, natural or hardened oils or waxes; 
and for inhalation compositions , coarse lactose . The compound of 
formula I , or the pharmaceutical^ acceptable derivative thereof, 
preferably is in a form having a mass median diameter of from 0.01 
to 10 microns. The compositions may also contain suitable 
preserving, stabilising and wetting agents, solubilizers , 
sweetening and colouring agents and flavourings. The compositions 
may, if desired, be formulated in sustained release form. We 
prefer compositions which are designed to be taken oesophageally 
and to release their contents in the gastrointestinal tract. 

The 5-tetrazolyL and CN-tetrazol-5-yl)carboxanddo groups are 
of formulae XVII and XVTII respectively, 



XVII 




XVIII 
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The groups of formulae XVII and XVIII may exist in tautomeric 
forms and such tautomeric forms are included within the , 
definition of the compounds of form u la I. 
4& The invention is illustrated, but in no way limited by the 

5 following Examples. 
Example 1 

4 > 6-Dioxo-10-propyl-4H,6H-pyranoZr3,2-gJ7quinoline--2 , 8-dicarboxylic acid 

(a) 4-Ace tamido-2 -al lyloxyacetophenone - 
4-Acetanddo-2-hydroxyacetophenonfl^£12^g) allyl bromide (12.1 ml) 

10 and anhydrous potassium carbonate (21.5gjwere stirred in dry 

diirethylformamide (250 ml) at room temperature for 24 hours. Hie 
reaction mixture was poured into water and the product was extracted 
with ethyl acetate . The organic solution was then washed well, with 
water dried over magnesium sulphate and evaporated to dryness . The 

15 sub-title product was obtained as buff coloured solid (20. 5g). The 
structure of the product was confirmed by NMR and mass spectroscopy. 

(b) 4 - Ace tamido- 5-al ly 1- 2 -hydroxyace tophenone 

The above allyl ether (18. 4g) was heated at 200-210°C for 4 
hours . 17 .lg of the thermally rearranged sub-title product was 
20 obtained as a brown solid. Again the structure was confirmed by 
NMR and mass spectroscopy. 

(c) 4-*Acetamido-2-hydroxy-3-propyl acetOphenone 
The product of step (b) (17g) was dissolved in glacial acetic 

acid and hydro gena ted in the presence of Adams catalyst until 
25 hydrogen uptake had ceased. The catalyst was filtered off through 
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a kieselguhr filter and the filtrate was evaporated to leave 13. Og 
of almost colourless solid. The mass and NMR spectra confirmed 
the structure of the product. 

(d) Ethyl 7-acetajTri-do-4-oxo-8-propyl-4H-l-benzop>nran-2-carboxy , late 
A mixture of diethyl oxalate (19. 3g; 17.9 ml) and the above 

product of step (c) (12. 4g) in dry ethanol (100 ml) was added to 
a stirred solution of sodium ethoxide in ethanol (prepared by 
dissolving sodium (6.1g) in dry ethanol (200 ml)). The reaction 
mixture was re fluxed for 3 hours and then poured into dilute 
hydrochloric acid and chloroform. The chloroform layer was separated, 
washed with water and dried. The solvent was evaporated to leave 
a brown solid which was dissolved in ethanol (300 ml) containing 
concentrated hydrochloric acid (3 ml) and the whole was re fluxed 
for 1 hour. The reaction mixture was poured into water and the 
product was extracted into ethyl acetate which was washed with 
water and dried. The solvent was evaporated to leave 10 g of a 
sticky solid which had mass and NMR spectra consistent with the 
expected product. 

(e) Ethyl 7-air±ao-4^xo-8-propyl-4H-l-benzopyran-2-carboxylate 

A solution of the amide of step (d) (lOg) in ethanol (300 ml) , 
containing concentrated hydrochloric acid (5 ml), was re fluxed 
for 8 hours. The reaction mixture was diluted with water and 
extracted into ethyi acetate. The extract was washed with water, 
dried and the solvent was evaporated to leave a dark brown send- 
solid. This was chromatographed on a silica gel column, using 
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ether as eluant to give 4.8g of the required product whose structure 
was confirmed by mass and NMR spectral evidence ; mp 84-87°C. 
Cf) 8-Ethoxycarbonyl-2 -methoxycarbonyl-4 ,6-dioxo-10-propyl-4H,6H-- 
pyrano/~3 , 2-g-7quinoline 
5 The amino benzopyran of step (e) C2.0g) and dimethyl acetylene 

dicarboxylate (1.24g; 1.01 ml) were re fluxed in ethanol (30 ml) for; 
26 hours. The reaction mixture was cooled to 0°C and the insoluble 
yellow-brown solid was collected by filtration and washed with a 
little ethanol and dried to give 2.0g of a product which was a 

10 mixture of maleic and fumaric esters obtained by Michael addition 
of the amine to the acetylene. 

This mixture of esters (2.0g) was treated with polyphosphoric 
acid (30 ml) and heated on the steam bath with stirring for 20 
minutes . The reaction mixture was then poured onto ice and stirred 

15 with ethyl acetate . The organic layer was separated, washed with 
water and dried. The solvent was evaporated to leave 1.6g of a 
yellow orange solid. Recrys tallis ation of this solid from ethyl 
acetate gave the required product as fluffy orange needles 
mp 187-188°C. 

20 .Analysis 

Found: C, 62.0%; H, 5.1%; H, 3.7% 
C 2c JH 19 N0 7 Required: C 62.3%; H, 4.9%; N, 3.6% 
(g) 4 ,6-Dioxo-10-propyl-4H,5H-pyrano£r3,2-gJ7quinoline-2 ,8- 
dicarboxylic acid 

25 The above bis ester (2.5g) was re fluxed with sodium bicarbonate 
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(1.64g) in etharvol (100 ml) and water (50 ml) for 1| hours. The 
whole was poured into water and acidified to precipitate a 
gelatinous solid. This was collected by filtration, refluxed 
with ethanol and the product was separated by centrifugation (1.4g) 
np 303-304°C dec. The structure of the product was confirmed by 
mass and NNJR evidence. 

(h) Pis odium 4 , 6 -dioxo-10-propyl-4H ^H-pyrano/ZTS , 2-g^7quinoline~ 
2 , 8-dicarboxylate 

The bis acid from step (g) (1.35g) and sodium bicarbonate 
(0.661g) in water (ISO ml) were warmed and stirred until a clear 
solution was obtained. This solution was filtered and the filtrate 
was freeze dried to give 1.43g of the required dis odium salt. 
Analysis 

Found: C, 46.1%; H, 4.0%; N, 2.9% 
CjjHjjNOjN^ 12.5% ttjO required: C, 46.1%; H, 3.8%; N, 3.15% 
Example 2 

4 > 6-Dioxo-l-ethyl-10-propyl-4H,6H-pyranoZr3,2-^I7quijxoline-2 , 8- 
dicarboxylic acid 

(a) 4- (N-Acetyl-N-ethyl) amino-2-aliyloxyacetophenone 

4 - (N- ace ty 1 -N -e thy 1 ) amino -2 -hydroxyace tophenone (92 .6g), allyl 
bromide (51 mis) and anhydrous potassium carbonate (90. 4g) were 
stirred in dry dimethylformaira.de (500 mis) for 17 hours. The 
reaction mixture was poured into water and the product was 
extracted with ether. The organic solution was then washed well 
with water, dried over magnesium sulphate and evaporated to 
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dryness. The product was obtained as an oil (102. 5g). The 
structure of the product was confirmed by NMR and mass 
spectroscopy. 

(b) 4- (N-Acetyl-N-ethyl) amino- 3-propy 1-2 -hydroxyacetophenone 
5 The allyl ether product of step (a) (lC0.5g) was re fluxed in 

diethylaniline (300 mis) for 3 hours. The reaction mixture was 
cooled and poured into dilute hydrochloric acid and extracted 
into ether, which latter was washed with dilute hydrochloric acid, 
and then with water. The organic solution was -extracted with 10% 

10 sodium hydroxide solution which was then acidified. The 

precipitated product was extracted with ether which was dried 
over magnesium sulphate. The resulting ethereal solution was 
evaporated to dryness to give a yellow-brown oil (78. 7g). This 
oil was a mixture of 4- (N-acetyl-N-ethyl) amino-3-allyl-2- 

15 hydroxyacetophenone and 6 -(N-acetyl-N-e thyl) amino-3-allyl-2 - 
hydroxyacetophenone . 

This mixture was dissolved in ethanol (500 mis) and glacial 
acetic acid (20 mis) and hydro gena ted in the presence of Adams 
catalyst until hydrogen uptake had ceased. The catalyst was 

20 filtered off through kieselguhr and the filtrate evaporated to 
leave 79. 9g of brown oil. This brown oil was a mixture and was 
separated by high pressure liquid chromatography using 
ether/petroleum ether (1:1) as solvent to give 44. 2g of the 
sub-title compound and 23. 8g of 6- (N-acetyl-N-e thyl) amino-3- 

25 propyl-2-hydroxyacetophenone . 
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(c) 4-N-Ethylamino- 3-propyl-2 -hydroxyacetophenone 

4- (N-Ace tyl-N- ethyl ) amino-3-propyl-2-hydroxyacetophenone 
(44g) was refluxed in 48% hydrogen bromide in glacial acetic acid 
(100 mis) , glacial acetic acid (500 mis) and water (20 mis) for 
6 hours. The reaction mixture was poured on to ice-water and 
extracted with ethyl acetate which was washed with water, sodium 
bicarbonate solution, then water again and dried over magnesium 
sulphate. The organic solvent was evaporated to dryness to leave 
the sub-title compound as a red oil (34g) . The structure was 
confirmed by NMR and mass spectroscopy. 

(d) Methyl 6-acetyl-l-ethyl-7-hydroxy-4-oxo-8-propyl-4H- 
quinoline-2-carboxylate 

The amine product of step (c) (17g) and dimethacetylenedi- 
carboxylate (11.3 mis) were refluxed in ethanol (300 mis) for 17 hrs. 
The reaction mixture was cooled and evaporated to dryness to leave 
a deep red oil. This oil was chroma tog raphe d on a silica gel 
column- using ether/petroleum ether (1:1) as eluant to give 19. lg 
of dimethyl l-(4-acetyl-3-hydroxy-2-propylphenyl)-N-ethylainino~ 
maleate m.p. 83-87°C. 

The maleic ester (5g) was heated and stirred in polyphosphoric 
acid (100 mis) on the steam bath for 10 minutes. The reaction 
mixture was cooled and poured on to a mixture of ice-water and 
ethyl acetate . The organic solution was separated, washed with 
water and dried over magnesium sulphate. The solvent was 
evaporated to dryness to leave a pale yellow solid. This 
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product was purified by high pressure liquid chromatography 
to give 2.6g of the sub title compound m.p . 121-123°C. 
Analysis 

Found: C: 65.5% H; 6.6% N; 4.2% 
C lg H 21 N0 5 Required: C: 65.3% H; 6.34% N; 4.23% 
Methyl 6-acetyl-l-ethyl-5-hydroxy-4-oxo-4H-quinoline-2 - 

carb oblate was obtained from the purification as a pale yellow 

solid (100 mgs). 

(e) Diethyl 4 ,6-dioxo-l-ethyl-10-pixroyl-4H-6H-pyrano/C*3 , 2-gZ7~ 
quinoline-2 ,8-dicarbbxylate 

The hydroxy ketone product of step (d) (l.Og) and diethyl 
oxalate (3.3 mis) in dry dimethylformamide (25 mis) were added to 
ether washed 50% sodium hydride (0.581g) in dry dimethylformamide 
(20 mis) and the reaction mixture stirred for 4 hours. The 
reaction mixture was then: poured into water, acidified and 
extracted with ethyl acetate, which was then washed with water 
and dried over magnesium sulphate. The solvent was evaporated 
to dryness :to give an oiL. which was dissolved in ethanol (100 mis) 
and concentrated hydrochloric acid (a few drops) added. The 
solution was refluxed for I h*", cooled, poured into water and 
extracted with ethyl acetate, which was washed with water and 
dried over magnesium sulphate. The solvent was evaporated to 
dryness to leave an oil which solidified on trituration with 
40-60° petroleum ether (1.2g). The structure of the compound was 
confirmed by NMR. 
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(f) 4 ,6-Dioxo-l-ethyl-10-propyl-4H,6H-pyranoZr 3 , 2-g Aquino line- 
2 , 8-dicarboxylic acid 

The above bis ester (l.Og) a™ 1 sodium bicarbonate (0.787g) in 
ethanol (85 mis) and water (32 mis) were refluxed for 4 hours. The 
reaction mixture was poured into water, acidified and the precipitate 
was collected by filtration and dried. The product was purified by 
-triturating /witKi.biiiiiiig ethanol, then twice' 'with; bdiling acetones- 
After each trituration the mixture was centrifuged and the 
supernatent liquid was removed by decantation. The residual solid 
was dried to give 0.547g of the required di-acid as a yellow 
powder m.p. 298-300° dec. 

Analysis : Found: C: 61,3% H; 5.0% N; 3,6% 

C ig H 17 N0 7 Required: C: 61.5% H; 4,6% N; 3.79% 

(g) Disodium 4 , 6-Dioxo-l-ethyl-10-propyl-4H , 6H-pyranoZI 3 , 
quin.oline-2 » 8-dicarboxylate 

The above di-acid (4.098g) , suspended in water (100 mis) and 
was treated with sodium bicarbonate (1.82g). The resulting 
solution was filtered and the filtrate was treated with acetone 
until complete precipitation of the product had occurred. The 
required di-sodium salt- was- filtered off and dried to give 3.39g 
of a pale yellow powder. 
Analysis : 

Found: C; 51.1% H; 4,3% N; 3,0% 
C 19 H 15 NNa 2 0 7 Required: C: 51.1% H; 4.1% N; 3,1%. 
(6.9% water) 
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Example 3 

The "following compounds may also be made by the processes 
described above : - 

(i) 5 -Ethyl -4 , 8-dioxo-10-propyl-4H, 8H-pyranoO , 3-hI7- 
quinoline-2,6-dicarboxylic acid 
(ii) 4 , 10-Dioxo-4H, 10H-pyrano^2 , 3-Oquinoline-2 , 8- 
dicarboxylic acid 
Ciii) 10-Bromo-4 , 6-dioxo-4H , 6H-pyrano/^~3 , 2-g^7quinoline- 
2 , 8-dicarboxylic acid 
(iv) 5-Hydroxy-4 , 6 -dioxo-10-propyl-4H , 6H-pyrano/73 , 2-gZ7 
quinoline-2 , 8-dicarboxylic acid 
(v) 4 ,9 -Dioxo-4H , 9H-pyrano/32 , 3-gI7quinoline-2 , 7- 
dicarboxylic acid 
(vi) 4 , 10-Dioxo-4H, lCH-pyrano£2 , 3-Oquinoline-2 , 8-di£~M- 
(tetrazol-5-yl) J7carboxamide 
(vii) lO-Bromo-4 ,6-dioxo-2 , 8-di- (tetrazol-5-yl) -4H,6H- 
pyrano/"~3 , 2-g~7qirlnoline . 



08/c/m 
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A confound o£ formula I, 




in ivhich an adjacent pair of R 5 , R 6 , 
-COCHOE-O- , and the remainder of R.,'R,, 



Rj and Rg , form, a chain 
and R g , which may be 
the same or different, each represent hydrogen, hydroxy, alkyl, 
halogen, alkenyl, alkoxy, or -NRj^ ir/which R, and R-,, which are 
the same or different, are each hyd^fcgen or alkyl,. 

Rg is hydrogen, alkyl, alkCT^O^or phenyl-alkyl , and each of Rg, 
Ryv- Rg.,. R^ and R 2 , when they c^ntoS ^ carbon, o u ulaSi£ig<^ to 8 
carbon atoms, 

E is -COOH, a 5-tetr^olyl group or an (N-tetrazol-S-yl) 
carboxamido group, 

and pharmaceutically acceptable salts, and when E is a -COOH 
group, pharmaceutia&ily acceptable esters and amides thereof . 

2. A compound Recording to Claim 1, herein each of Rg, R , R R.^ 
and Rg when thjfy een^ain carbon, eentain up to 4 carbon atoms. 

3. A compCTf&id according to Claim 1, wherein the -COCH=CE-0- chain 
is bonded %xi positions and- Rj , the -O- part of the chain being 
in position R^. 

4. A compound according to Claim 1, wherein R g , R^, Ry and Rg are 
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selected from hydrogen, methoxy, propyl, allyl, methyl, ethyL£ 
chlorine, bromine and hydroxy. / 

5. A compound according to Claim 1, wherein E is a-COOH/group.. 

6. A compound according to Claim 1 which is / 

4 , 6-Dioxo-10-propyl-4H, 6H-pyranoZT3 , 2-g^7quinoli/e-2 , 8- 
dicarboxylic acid. / 

7. A compound according to Claim 1 which is / 

4 ,6-Dioxo-l-ethyl-10-propyl-4H,6H-pyrano//3 ,2-gj7quinoline- 
2, 8-dicarboxylic acid, / 

S-Ethyl-4 , 8-dioxo-10-propyl-4H, 8H-pyi4ioZr2 , 3-hJ7quinoline- 
2,6-dicarboxylic acid, / 

4 , 10-Dioxo-4H, lOH-pyrano/TZ , 3-f ^quinoline-2 , 8-dicarboxylic 
acid, / 

10-Bromo-4 ,6-dioxo-4H,6H-p>nfcno£"3 ,2-g^quinoline-2 , 8-dicarboxylic 
acid, / 

5 -Hydroxy- 4 , 6-dioxo-10-jgfropyl-4H ,6H-pyrano£~3 , 2-g^7quinoline- 
2, 8-dicarboxylic acid, / 

4 .9- Dioxo-4H,9H-pyxtoo£~2 ,3-gJ7quinoline-2 ,7-dicarboxylic 
acid, / 

4 .10- Dioxo-4H,10H-pyranoZT2 ,3-£J7quinoline-2 ,8-di/TN- (tetrazol- 
-5-yl)_7-carboxam^de, or 

10-Bromo-4^-dioxo-2 , 3-di- (tetrazol-5-yl) -4H , 6H-pyrano- 
ZT3 , 2-gJ7quinoline . 

8. The etjhyl ester of a compound according to Claim 1. 

9. The/sodium salt of a compound according to Claim L. 



10u' A pharmaceutical composition suitable for the treatment of a 
'condition involving an antibody antigen reaction or a reflex pathway 
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comprising^ compound according to Claimpr in combination with a 
pharmaceutically acceptable adjuvant, diluent or carrier. 
yil. A composition according to Claim 10 comprising less than 80% 
by weight of active ingredient. 

12. A composition comprising from 0.01 mg to 50 mg of a compound 

according to Claim Y> as active ingredient, in unit dosage form* 

w • ' 

^1^-. A method of treatment of a condition involving an antibody 
antigen reaction or a reflex pathway, which comprises administering 
an effective amount of a compound according to Claim^i^to an animal 

suffering nr 3 . i nM o fn infT i r from such a condition. 

3S- fc 

_J^4^ QfetcM^ — "Mr' oJ^Jil^ 



IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 



Continuation Application ) "COMPOUNDS" 

U.S. Serial No. 946,492 ) 
Filed September 28, 1978 ) 

) 

HUGH CAIRNS ET AL. ) Our File D-6181 

) 

Filed Herewith ) 



PRELIMINARY AMENDMENT 



Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Sir: 

Please amend the above-identified application 
as follows: 



IN THE CLAIMS 

Amend claim 1 as follows: 




R 8 R * 

in which an adjacent pair of R 5 , Rg, R 7 and R Q , 
form a chain -COCH«=CE-0- , and the remainder of R 5 , R g , R 7 
and Rg, which may be the same or different, [each represent] 
are sterically compatible substituents selected from hydrogen, 
hydroxy, alkyl, halogen, alkenyl, alkoxy, [or] and -NR-^Rj 
in which R.^ and R 2 * which are the same or different, are 
each hydrogen or alkyl, 



* 




Rg is hydrogen, alkyl, alkenyl or phenyl-alkyl , 



and each of Rg, R^, Rg, R^ , Rg , R^ and R 2 , when they [contain] 
have carbon, [containing] having up to 8 carbon atoms, 

E is -COOH, a 5-tetrazolyl group or an (N-tetrazol- 
5-yl) carboxamido group, 

and pharmaceutical^ acceptable salts, and when 
E is a -COOH group, pharmaceutical^ acceptable esters selected 
from the ethyl ester, the B- (diethylamino) -ethyl ester, 
the pivaloyloxymethyl ester, and the bis-oxapropan-1 , 3-diyl 
ester , and pharmaceuticals acceptable amides selected from - 
unsubstituted amides and mono- or di- C ^ to C fi alkyl amides 
thereof. — 

Claim 2, line 2, cancel "contain", both occurrences, 
and insert in place thereof — have — . 

Claim 10, line 3, after "comprising", insert — an 
effective amount of — . 



wherein R 5 and R Q are selected from hydrogen, methoxy, propyl, 
allyl, methyl, ethyl, chlorine, bromine and hydroxy. 




Claim 13, line 4, cancel "or liable to suffer". 



Add the following claims: 





and Rg is selected from hydrogen, alkyl, alkenyl 



or phenyl-alkyl, each of which, when it has carbon, has 



up to 8 carbon atoms. 
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REMARKS 



The claims have been amended to conform to the 
amendments made during the prosecution of parent' application 
Serial No. 946,492. New claims 14, 15 and 16 have been 
added, corresponding to the claims which were not entered! 
in the parent application. 

Respectfully submi|t£ejv 
MERRIAM, MARSHALL 





BICKNBLL 



by 

Basil P. Mann <Reg£| No\ 18,464) 
A Mefober of thefFi*tefcg^ 
Attorneys for Appigcari m - 
Two First: Nationai^Plaaa 
Chicago, 111 i'no tfs> I^M 03t 
(312) 346-5750^ * 
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Wc, the undersigned petitioner*, declare that the information in items 201. 202. and 301 below is true, that we believe that we are the original, first, 
and joint inventors of the invention described and claimed in the attached specification; that we acknowledge our duty to disclose information of 

earlier United States application, if any, described in item 105 below, we do not believe that the same was ever known or used in the United States 
before our invention thereof or patented or described in any printed publication in any country before our invention thereof or more than one year 

common subject matter has not been patented or made the subject of an inventor's certificate before the date of said earlier application in any 
country foreign to the United States on an application, filed by us or our legal representatives or assigns more than twelve months prior to said appli- 
cation and that no application for patent or inventor's certificate on said subject matter has been filed by us or our representatives or assigns in any 
country foreign to the United States except those identified in item 600 below, if any; that, as to any subject matter of this application which is not 
common to said earlier application, we do not know and do not believe that the same was ever known or used in the United States before our inven- 
tion thereof or patented or described in any printed publication in any country before our invention thereof or more than one year prior to the dale 
of this application, or in public use or on sale in the United States more than one year prior to the date of this application, and that said subject 
matter has not been patented or made the subject of an investor's certificate in any country foreign to the United States on an application filed by us 
or our legal representatives or assigns more than twelve months prior to the date of this application; and that no application for patent or inventor's 
certificate on said non-common subject matter has been filed by us or our representatives or assigns in any country foreign to the United States, 
except those identified in item 600 below. 
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IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 



Case Docket No . 



Anticipated Classification 

Class Subclass 

THE HON . COMMISSIONER OF PATENTS 

AND TRADEMARKS, 
Washington, D. C. 20231 ' Prior Application: 

Examiner David B. Springer 
Art Unit 122 

Sir: 

This is a request for filing a 



Continuation 

application under 37 CFR 1.60. 



Divisional 

of pending prior application Serial No. 946,492 filed on 

September 28, 1978 of HUGH CAIRNS ET AL. 

(date) (inventor) 

for "COMPOUNDS" 



(title of invention) 



Enclosed is. a copy of the prior applications including 
the oath or declaration as originally filed and an 
affidavit or declaration verifying it as a true copy. 
2 - 1 X l Prepare a copy of the prior application. 

3. | xl The filing fee is calculated below: 

Claims as Filed, Less Any Claims 
Cancelled by Amendment Below 

Number Number Basic Fee 

For Filed Extra Rate $65.00 

Total claims : — 13 -10 = 3 x $ 2.00 $6.00 

Independent claims — 1 - 1 = 0 x $10.00 $ 

Total filing fee $ 71.00 

4. | x | The Commissioner is hereby authorized to charge any 

fees which may be required, or to credit any over- 
payment to Account No. 13-2855. A duplicate copy of 
this sheet is enclosed ^ 



5- Q A check in the amount of S 71 - 00 

. . is enclosed. 

6 - I I Cancel claims 



7. 



en 



Amend the specification by inserting before the first 
line the sentence: -This is a Q continuation, 
(__] division of application Serial No. 946,492 

filed September 28. 1978 . 

8 - □ Transfer the drawings from the prior application to 

this application and abandon said prior application as 
of the filing date accorded this application. A 
duplicate of this sheet is enclosed for filing, in the 
Prior application file. 
8a. □ New formal drawings, or Q informal drawings are 

enclosed. 48565/77; 
»K Txl - _ 16168/78; 

8b . l_j ^- rity ^^Y^h^iki 1 no - 18597/77 

filed on 5/4/77 . 

— — — * in 



GREAT BRITAIN. 4 « „i - 
■ is claimed under 35 U.S.C. 119. 

(__} Th6 certified co Py ( s ) have been filed in prior 

application Serial No. 946,492 • f £i ed 

September 28, 1978 

DO 



The prior application is assigned of record to 
FISONS LI MITED 

10. □ 



The power of attorney in the prior application in- 
eludes: 

William E. Dominick (15,286) Donald J. Brott (19,490) 

Albert W. Bicknell (15,389 Owen J. Murray (2^, ill) 

William A. Marshall (17,053) Allen H. Gerstein 22 

Jerome B. Klose (17,104) Nate P. Scarpelli 22 ' 320 

Norman M . Shapiro (17,812) Edward M. O^oole 

Basil P. Mann (18,464) Michael P. Borun (25,447) 

IS^S* (18 ' 631 > Carl E . Moore, Jr. (26,487) 

Alvm D. Shulman (19,412) ' ' 

(a) [7] T he power appears in the original papers 

of the. prior application. 

(b) J£2 Since the power does not appear in the 

original papers, a copy of the power in 
the prior application is enclosed. 



to MERRIAM, MARSHALL & BICKNELL 

Two First National Plaza 

Chicago, Illinois 6060 3 

(name, Reg. No. , and Address) 

preliminary amendment is enclosed. 



(signature) ~ 
Basil P. Mann (Reg'. No. 18,464) 
Attorney or agent of record in 
prior application. 





DEPARTMENT OF COMMERCE 
Pa««nt Offio* 



Address Only: COMMISSIONER OF PATENTS 
Washington, O.C. 20231 



In re application of Continua tion of U.S. Serial No. 946,492 
Serial No. 

Filed Herewith 
For "COMPOUNDS" 



THE COMMISSIONER OF PATENTS 
Washington, D.C. 20231 

Sir; 

Transmitted herewith is an amendment in the above-identified application.: 

□ No additional fee is enclosed because this application was filed prior to 
October 25, 1965 (effective date of Public Law 89-83.) 

□ No additional fee is required. 

The fee has been calculated as shown below. 



CLAIMS AS AMENDED 






<2i 
CLAIMS 
REMAINING 
AFTER 
AMENDMENT 


liHgpfll HIGHEST NO. - 
^9^^^ PREVIOUSLY 
^^^^^ PAID FOR 


(St 

PRESENT 
EXTRA 


(el 

RATS 


ay 

ADDITIONAL 
FEE 




TOTAL 
CLAIMS 


16 






13 


x 3 


X *2 


x 6.00 




INDEP. 
CLAIMS 


4 


MINUS 


1 


x 3 


x sto 


x 30.00 










TOTAL ADDITIONAL FEE 
FOR THIS AMENDMENT-**- 


36.00 



*If the entry in Column 2 is less than the entry in Column 4, write "0" in Column 5. 

*If the "Highest Number Previously Paid For" IN THIS SPACE is leas than 10. write "10" in this space. 



A check in the amount of $ 36.00 



_. A duplicate 



□ Charge $ to Deposit Account No. . 

copy of this sheet is enclosed. 

Please charge any additional fees or credit overpayment to Deposit Account No. 
13-2855 . A duplicate copy of this sheet is enclosed. 

MERRIAM , MARSHALL & BICKNELL 



Dated : January -28, 1982 

form po-toes iii-w) 




Attomay of Rscoi_ 

Two First National Plaza, Suite 2100 
Chicago, Illinois 60603 
(312) 346-5750 

UJCOMM.OC »04J5-P«B 



FISQNS-IND PRGPERTY ^ TEL: 0509-266048 .19,02,93 16:55 No. 012 P 




THE COMPANIES ACT 1985 

Company No. 44687 



The Registrar of Companies for England and Wales hereby certifies that 

FISONS pic (originally called EDWARD PACKARD & CO., LIMITED, 
which name was changed on 27th August 1920 to PACKARDS, And' 
FISONS (THETL-ORD) LIMITED, which name was changed on 16th 
November 1920 to PACKARDS, AND JAMES FISON (THETFORD) LIMITED 
which name was changed on 7th August 1929 to FISON, PACKARD &' 
PRENTICE, LIMITED, which name was changed on 30th September 
1942 to FISONS LIMITED, each change having been made by 
special resolution and with the approval of the Board of 
Trade) was incorporated under the Companies Acts 1862 to 1890 
as a limited company on 23rd July 1895 and re-registered under 
the Companies Acts 1948 to 1980 as a public company on 1st 
March 1982. 

The Registrar further certifies that according to the latest 
notice given by the company, the situation of the registered 
Office is FISON HOUSE, PRINCES STREET, IPSWICH, IP1 1 QH . 



Given at Companies House, Cardiff, the 



15th November 1991 



MISS. A. ODHAM 

for the Registrar of Companies 
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Re: 



IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 



^u!s!c §156 CX,e ' ,Si0n ° fpalCm tenn u,K,er 



Patent No: 4,474,787, issued October 2, 1984 

Applicant: Fisons p| c (formerly Fisons Limited) 
Fison House 
Princes Street 
Ipswich 

Suffolk IP1 JQH 
England 



Powe r of Attorney 

The undersigned applicant hereby appoints 

Basil P. Mmin (Reg No: 18,464) 

Mnrchjill OToole, Gcrstein, Murray A RjcknclI 

Two Fust National PJaza 

Suite 2100 

Chicago, Illinois 60603 
(312) 346-5750 

as its attorney to execute the above-identified apphcation to extend the tern, of 
US Patent No: 4,474,787 on its behalf, and to transact ali business in the Patent and 
Trademark Office connected therewith. 



Fisons pic 



% 



C A Scroggs 
Chief executive 



Date (Us <11.X 



